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ABSTRACT 


The recent increased demand and competition for land has 
resulted in an increased demand for careful land use planning. 

The planning of outdoor recreation areas is no exception. In 
studies conducted elsewhere soil survey information has been 
found essential to planning outdoor recreation areas. 

This project was undertaken to provide some basic soil 
survey information for two Alberta provincial parks and to 
determine the applicability of the information in establishing 
suitability soil groupings for various outdoor recreation activities. 
The recreation activities considered are camping areas, playground 
areas, picnic areas, hiking trails, permanent buildings, roads, and 
sewage disposal. 

Detailed soil surveys were conducted and dominant mapping 
units were characterized by chemical and physical analyses. Soils 
of the Luvisolic order in the Canadian System of Soil Classification 
were found to be dominant in both parks. Miquelon Lake Provincial 
Park is characterized by hummocky terrain on which the soils occur 
in a toposequence. Sir Winston Churchill Provincial Park is 
characterized by very complex soil patterns on which topography 
appears to have no influence, 


Interpretation of the soil survey information and 
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analytical results indicated that most soils in the two parks have 
moderate to severe soil limitations for recreation use suggesting 
careful planning, design, and management are required for the 
development of these two parks. However, it is not suggested 

that development be avoided but rather that soil survey information 


is an essential aid to recreation land use planning. 
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I. INTRODUCTION 


The increased demand and competition for land has 
necessitated the development of more careful approaches in all 
facets of land use planning. In the past, the supply of land has 
far exceeded the demand resulting in only rare occasions of careful 
land use planning. In the future, however, land will become a more 
desired resource and, since land is a renewable resource only over 
a long period of time, careful land use planning will be a necessity. 
The planning of outdoor recreation areas is no exception. 

The demand for outdoor recreation areas has been steadily 
increasing as a result of steadily increasing incomes and leisure 
time and will continue to do so as long as industrialization continues 
to increase. Consider the statement made by David Sarnoff, Chairman 
of the Radio Corporation of America, in the January 1955 issue of 


Fortune: 


"Leisure, of course, will be greatly extended. 

A much shorter week will no doubt prevail in 

£9 GOme tandtanothemrten por pbtteen. yeaxrsiwill 

have been added to the average life span. ... 
Not labor but leisure will be the great 

problem in the decades ahead, ..." 


Thus, the increased demand for outdoor recreation areas coupled with 
the increased demand for land, in general, has further necessitated 
the need for carefully planned and administered outdoor recreation 


areas, 
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In studies conducted elsewhere it has been found that 

soil surveys provide fundamental information essential to planning 

outdoor recreation areas, Proper planning of selected recreation 

areas aided by the use of soil Survey intormation would, by 
preventing overdevelopment, limit each area to its capability and 
thus, prevent the deterioration and destruction of the land resource 
base sAvkeck On culLanle soll survey information presently exists 
in Alberta with respect to outdoor recreation areas. 

The purpose of this project is to provide some basic 

soil survey information for two Alberta Provincial Parks and to 

determine the applicability of the information in establishing 

suitability soil groupings for various outdoor recreation activities. 

To achieve this purpose [I believe the following objectives should be 

pursued: 

(1) to conduct a high intensity soil survey of the selected 
provincial parks, 

(2) to conduct chemical and physical studies in the field and 
laboratory in order to characterize the mapping units and 
establish their significance to planning outdoor recreation 
areas, 

(3) to evaluate mapping units in terms of suitability for various 


Outdoor recreation activities. 
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IT. LITERATURE REVIEW 


Present Approaches to Recreation Land Use Planning 


Duscompatison to oeher firelds, recreation, has) been the 
Subject Of very Little research. Lhe Outdoor Reereation Resource 
Review Commission of America (1962) stated that "no other activity 
involving as many people and as basic a part of our life has 
received less attention from qualified investieators and scientists," 
Although there is a general lack of information based on 
sound systematic studies, several approaches to the classification 
Or Land s0r recreation inventories aresin use at the present time. 
These can be divided into three groups according to their respective 
definitive criteria as follows: 
(1) Techniques based on physiographic criteria (Hills, 1961 and 
de Vries, 1965). 
(2) Techniques based on a combination of physiographic and per- 
Cepeusimericer iam (hewlowl9Ol- @AcRaDaae, L905, ande taylor, 1965). 
(3) Techniques based on economic criteria which are generally 
invalid for classifying recreation potentials. 
Verburg (1966) analyzed many of the techniques in use 
and found that all were subject to various limitations and that, at 


best, any one of the classification techniques could be used only 
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for a very broad regional classification of land for recreation 
purposes, Verburg thus attempted to develop a technique from the 
existing techniques which would be more specific in defining class 
lamics. 

Although Verburg (1966) designed a more quantitative system 
Ometiaotetcat OmmtOUECeCLcauloOne aiissiteis; ac pest USelul only Lor 
inventory purposes, It is a more accurate system than the previous 
systems and should be most useful for selecting recreation areas 
for future development. However, I feel that the mechanics of the 
system render it unsuitable for site planning and suggest that 
suitable interpretations of detailed soil survey information would 


better serve the purpose of site planning. 


Some Interpretive Soil Classification Systems in Use 


Interpretive soil classification systems may take on any 
one of many forms depending on the purpose or objective for which 
ive veaGesdeoleued. ml Ne purpose Olscach interpretive system recul aces 
the soil properties used to construct the interpretive groupings. 

For example, soil properties important to agricultural production 

do not necessarily carry the same importance to engineering or 
recreational "production". Therefore, at the outset it is necessary 
to state the soil properties upon which the interpretive groupings 
are to be based. Without this condition any interpretive soil 
classification system is meaningless and will serve no useful 


purpose, 
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AGethe present itimesinterpretive tsoil) classification 
systems have been developed for: 

(1) Agriculture (Barnes and Harper, 1949; Krantz, 1958; 

Klingebiel and Montgomery, 1961; Retzer and Doran, 1964; 
ASR ED WA SELIG) 

(2) Engineering purposes such as the use of soil as a construction 
material "(Stoketad “and Humbert; 1949 S*Stokstad, 19583) Davis ,1962; 
Orvedal 19do7 Olsome, 1964. Huddleston 1965; Teczagin “and Peck,196/). 

(3) Urban Development which includes engineering purposes with 
considerations such as fertility and physiography (Robinson 
feta ae iULehinson fand Arno PVIG6S, Warwer,/ 1065, ) Yang een 
let gale eehiGO)) 7 

(4) Many others such as Zoning Ordinances (Beatty and Yanggen, 1966) 


and Tax Equalization (Kinney, 1966). 


Interpretive Soil Classification for Agriculture. There are a 
number of interpretive soil classifications for agricultural purposes. 
The basic soil survey map provides the information required for 
making the interpretive groupings. The soil survey map is based on 
the taxonomic soil classification and shows the kinds of soils 
present, their distribution, and important characteristics. From 
this basic information different soils may be grouped according to 
their suitability for various agricultural uses. 

One interpretive soil classification for agriculture is 


thesecapapiiitye classification used by The U.S. D.A.* Soil” Conservation 
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Service (Klingebiel and Montgomery, 1961). In this system the soils 
considered to be arable are grouped according to their potentialities 
and limitations for sustained production of the common cultivated 
crops that do not require any specialized management practises, 

The soils considered to be non-arable are grouped according to 

their potentialities and limitations for the production of perennial 
vegetation and according to their risks of soil damage if mismanaged. 

The capability classification for agriculture used in 
Canadagihek. DA, jelo.0o lal scimitar towthe UsSLD.A. systems .1t is 
diftterent in thatat provides only two major categories of, soil 
groupings whereas the U.S.D.A. ee Oh three categories. The 
U.S.D.A. categories are the capability class, the capability subclass, 
and the capability unit in order of decreasing generalization. 

The A.R.D.A. system does not provide the capability wnit category 
Limitane its use) to inventory purposes whereas the U.S.D.A. system 
can be used for individual farm planning. 

However, the basic design of both the U.S.D.A. and A.R.D.A. 
systems is similar and each system has a number of assumptions in 
assLoning LneesOLLsstosthe respective categories. Any, interpretive 
soil classification system requires a set of basic assumptions to 
enable consistent groupings over a large area such as Western Canada 
and to ensure proper use of the categories. Using these basic 
assumptions, an interpretive soil classification for agriculture has 
been developed from the basic taxonomic soil classification. The use 


of the capability classification for agriculture will ensure 
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maximum production without jeopardizing the conservation of the 


natural resource base. 


Interpretive Soil Classification for Engineering Purposes. The 


function of soil surveys in making interpretations for engineering 
purposes is paramount. As Aandahl (1958) stated, "the function of 
soil survey interpretation for engineering use is one of providing 
accurate, complete information on soil character and behavior as 
an adequate and reliable basis of design and construction and the 
alternatives possible in using them as construction materials or 
for foundations", Stokstad and Humbert (1949) also stated that 
engineers must have information regarding the environment of the 
construction site which, since soil types are the product of environ- 
mental factors acting on the parent material, can be provided by 
Eve esOrt sutvey. 

Since soil is the oldest and most used of construction 
materials, information regarding the behavior of soils is of vital 
importance to the engineer, As a consequence of this need for soils 
information the engineers have developed several classification 
SVouciom COLmUSc ii COM UNCCLOMNeWLth sOLL suLyvey maps. § (C 15) in this 
relationship that Soil Science can best contribute to the Science 
of Engineering: first, by providing good techniques for mapping and 
describing soil profiles in the field and second, by providing a 
well developed descriptive legend of soil types for the soil map 


(Stomstad, 81955). 
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Of the several engineering classification systems that 
have been developed only two are in common use: the Unified system 
and the American Association of State Highway Officials system. 
The Unified system finds its greatest value in predicting the 
behavior of soils for foundations of small buildings and embank- 
ments. The A.A.S.H.O. system finds its greatest value in designing 
highways, airports, and the foundations of large extensive 
structures. Both systems have been used successfully with the 
Unified system receiving the most widespread use at the present 
time,* 

Thus with identification by the aid of soil survey reports, 
the engineering classification and with established guides of 
interpretation many engineering properties, characteristics, and 
applications may be predicted. For example, in 1961 the U.S.D.A. 
Soil Conservation Service established a guide for estimating some 
of the engineering properties which pertain to conservation and 
aericultural engineering, The U.S. Army Corps of Engineers, in 
1957, established an interpretive guide for estimating soil engin- 
eering properties after classification according to the Unified 
system. The Federal Housing Administration, in 1961, also 
established an interpretive guide to be used with the Unified 
system. All of the above mentioned interpretations of soil 
information for engineering purposes employ one of the engineering 


classification systems in conjunction with the basic taxonomic 


* Personal communication with Dr. S. Thompson, Dept. of Civ. Eng., 
Usportva, 
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soil survey. 

More recently, however, attempts have been made to relate 
the basic taxonomic soil survey directly to various engineering 
usages of soil and perhaps this approach is more relevant to the 


PEesentepEO ect, 


Dinect, Engineering interpretations §irom the Basic Taxonomic soil 


Survey. The use of soils for sewage disposal and the prediction 
OQteuie SULCONLLLEyeOnEa Civen eso Ll eromsstch juSGelS Oneésattempt at 
disect engineering ginterpretations .jiClayton et ale (1959), found 
that after percolation potential was determined for soils 
representative of a given soil series, the information could be 
projected to other sites with similar soils by using detailed 

soil survey maps as a guide. When trunk sewage disposal lines 
were not available, the size of the building lot for an individual 
home site and the quality of the house built was regulated by soil 
type. Huddleston (1965), in Broome County New York, also noted 
that sewage disposal problems were directly related to soil type, 
and planning individual sewage disposal units could be based on 
soil type. 

Numerous attempts have been made to use soil surveys in 
urban planning. Hill and Shearin (1960) have shown that inter- 
pretations of engineering properties from basic soil surveys are 
useful in planning and zoning and in anticipating remedial 
measures. Bartelli (1961) discussed the use of soil surveys in 


the planning and development of urban fringe areas and stated that 
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engineering use and interest in these areas centres around the 
use of the soils for roadways, foundations, and sewage disposal 
fields. 

Quay (1966) described a procedure useful in applying the 
basic soil survey map and its various interpretations to sub- 
division! désignio0Soil interpretations pertinent to the’ problem in 
the’ specific area were selected.» These included percolation rate, 
flood potential, water table, bearing strength, corrosion potential, 
shrink-swell potential, erosion potential, frost action, and 
agricultural capabilities, all of which were inferred from data 
in the basic soil strvey report and map. The results showed that 
a successful low-density residential subdivision design based on 
soils information could eliminate some of the problems of sub- 
division design that occur with the use of an arbitrary gridiron 
system of design. 

Olson and Marshall (1968) described how high intensity 
soil surveys could be used for large development projects, Their 
study illustrated how interpretations of high intensity soil 
surveys were used to select building sites for a dormitory complex 
and a conference centre on the campus at Cornell University in 
New York State. On the basis of the soil map, along with other 
environmental considerations, the dormitory complex was located in 
the section of the development area where the soils were relatively 
well drained, had good foundation support characteristics, and fair 
landscaping possibilities compared to other sections of the 


development area. The conference centre was located in the section 
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where the physiography of the soils offered the greatest aesthetic 
value as well as sound construction values, Furthermore, and most 
important, they did not hesitate to reveal the limitations of 

their study. They indicated that high intensity soil surveys 

should be used to expose any problem soil to the engineer and not as 
the final decision in building location. This statement as to the 
limitations. and purpose of soil surveys carries a warning to all 
involved in soil survey and its interpretations, 

The foregoing discussion has illustrated the use of the 
basic soil survey in making interpretations for a variety of 
eneineering: uses. sit 1s apparent, that interpretations of soil 
surveys can be made for any number of specified purposes provided 
that the proper efforts are made to meet the specified objectives 


and that limitations of the interpretations are reported. 


Soil Survey Interpretations for Recreation Site Development 


The increasing demand for land and outdoor recreation areas 
and the implications of this demand on the natural resource base have 
previously been discussed. Soil is a basic resource and thus is the 
key consideration in any form of land use (Dotzenko et al., 1967). 
The kind of soil dictates, to a large degree, the type and location 
Of recreational tactlities. Some’ soils “are undesirable “sites for 
Conpeltes,uplay aceds, OF picnic) erounds, =“inererore , "there “is an 
obvious need for soil survey information when designing recreation 


areas (Montgomery and Edminster, 1966; Stevens, 1966). 
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The successful use of soil survey interpretations in other 
facets of land use planning has been previously discussed. The 
soils within an area are mapped and classified without regard for 
existing or expected types of use. Each soil delineated is defined 
so that the information is available for planning different kinds 
of land use. Many of the soil properties that affect agricultural 
and engineering use also affect recreational use, The only difference 
lies in the interpretation of the effects these properties have on 
recreational use. 

As early as 1945, Lutz realized the use of forest areas 
for recreational purposes by large numbers of people resulted in 
changes in the physical properties of the soil. In studies of 
picnic grounds he found that bulk density was greatly increased, 
pore volume and air capacity were decreased, and permeability was 
significantly reduced as a result of trampling. La Page (1962) 
reported similar findings in three New Hampshire State Parks, 
Dotzenko et al. (1967) found significant correlations between 
intensity of use and soil properties such as bulk density, organic 
matter content, and moisture content in Rocky Mountain National Park. 
As Bohart wrote in 1968: 

"Outdoor recreation areas must be designed for 
use without undue deterioration of soil, water, 
and vegetative resources, Dead and dying veg-: 
etation, compacted and eroded soil... . are 
indicators of heavy use and poor management. 
These are also indicators of inadequate facilities 
acdpooim des ore t 

Incessant demand for recreational facilities 


is no excuse for permitting use without proper 
development." 
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The use of soil survey information in recreation site 
design would eliminate or at least minimize the problems suggested 
by Bohart, Montgomery and Edminster (1966) have discussed some of 
the soil limitations for recreational use. They listed wetness, 
susceptibility to flooding, permeability, slope, surface texture, 
depth to bedrock, and stoniness as some of the soil limitations 
and qualities that affect recreational use. From interpretations 
of these soil properties they suggested guides to be used in 
designing recreation areas with campgrounds, picnic areas, buildings, 
playgrounds, and hiking trails. Montgomery and Edminster also 
stress the importance of placing the proper perspective on the 
use of soil survey interpretations in recreational planning. It 
is emphasized that interpretations are based on soil features 
only and do not include such factors as location, aesthetic values, 
and nearness to population centres. It was concluded that a properly 
interpreted soil survey is a useful guide for general recreational 
planning and in site selection, planning, and design of recreational 
faci Fitaes, 

Stevens (1966) demonstrated very effectively the use of 
soldasuivey! interpretations; in) recreation site designie Fora 
small campground area a series of three diagrams showed the layout 
before and Bieter soil survey information was available. In the 
original design forty-five family units were planned. After soil 
survey information became available this number was reduced to 


thirty-three units. It was judged that, even though twelve units 
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were lost, the cost of maintenance and rehabilitation from 
expected degradation far outweighed the advantage of additional 
family units on these soils. And of equal importance, the revised 
design was found to be more compatible with the existing landscape 
Features. In conclusion Stevens stated that "a soil survey and 
the interpretations derived from survey data assist the manager to 
plan, design, develop, and maintain recreation areas," 

The suggested guides presented by Montgomery and Edminster 
(1966) and the use of soil survey information demonstrated by 
Stevens (1966) are an excellent beginning to developing comprehensive 
soil survey interpretations for recreational site planning. However, 
only the "surface" has been touched. There is much need for continued 
Tesearchn into the efflects of recreational use on soil properties. 
Montgomery and Edminster and Stevens have included only a portion 
of the important soil properties in their interpretations. Such soil 
qualities as trafficability and shrink-swell potential will wundoubt- 
edly affect the suitability of a soil for campground use, 
Tearercabi lity, in particular, should be an integral part of any 
soil survey interpretations for recreational planning, since the 
intensity of use of any recreational area must be governed to prevent 
deterioration of the natural resource base. 

Thus, for recreation site design, as for agricultural and 
engineering purposes, soil survey interpretations developed from the 
basic taxonomic soil survey are essential to obtain maximum use 


without subjecting the natural resource base to any permanent damage. 
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Summary 


The growing need for outdoor recreational areas was dis- 
cussed, Several of the methods used at the present time for the 
classification of recreation lands were discussed and it was found 
that these were developed for inventory purposes rather than recreation 
area design and management. It was concluded that suitable inter- 
pretations of scil survey information may possess the necessary 
mechanism to assist in recreational area design. 

A discussion of the successful uses of soil survey informa- 
tion and its limitations suggested the possibility of developing a 
Similar technique for use in planning recreational areas. A 
review of the developments in soil research for recreational purposes 
showed that soil survey information and interpretations for 
recreational purposes was not only feasible but also essential. 

It was concluded that soil survey interpretations 
developed with the proper perspectives in mind could provide the 
basic mechanism for designing outdoor recreational areas and 
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Tit. DESCRIPTION OF THE STUDY AREAS 


Miquelon Lake Provincial Park 


Miquelon Lake Provincial Park is located on the southern 
and eastern shores of the larger Miquelon Lake approximately 40 
miles southeast of Edmonton and is accessible by a two lane paved 
highway (Fig. 1). It is found in the east half of section 19, 
section 20, the south half of section 21, and the east half of 
section 29 in Tp 49, R20, W4M (Fig. 2). The park encompasses an 
area Of approximately 1,200 acres. 

The history of Miquelon Lake is well documented (Nyland, 
1970). Descriptions have been made of its beauty, richness in 
wildlife, and fine beaches ever since the first settlers came to 
Alberta. Many writers have documented the decline of Miquelon 
Lake and have suggested various reasons. One of the main reasons 
for the decline of the lake level is its extremely small watershed 
(Nyland, 1970). Uncontrolled land clearing and water diversion 
from the lake both have contributed to the removal of water from 
the watershed. The climate in the area is such that the annual 
rate of evaporation exceeds the annual rate of precipitation by 


10 cm, thus it is important to prevent surface runoff. Legal land 
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FIGURE 1. Location of the Study Areas 
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Survey in 1969 found the lake level to be 2,502.5 feet above 
mean sea level which is 17.5 feet lower than the level recorded 
in 1900 (Nyland, 1970) indicatins surface runoff has not been 
controlled, From personal observation the decline in lake level 
has continued through 1970. 

The Master Plan Programme for Miquelon Lake Provincial 
Park as set out by the Provincial Parks Planning Branch of the 
Department of Lands and Forests suggests a design concept to 
provide an aesthetic balance between development and nature. Two 
major factors are considered to influence the amount of park 
development. These are the declining lake Vevel and the supply 
of culinary water. By 1967 the supply of water was considered 
inadequate. The present plan provides accommodation for 100,000 
overnight and day users and development is continuing at an almost 
alarming rate, 

The arrangement of trailer and tenting facilities (Fig. 3a) 
stipulates a minimum of 20 feet between trailers and eight tents 
per design circle. The location and arrangement of other facilities 
provided is also shown in Figures 3q and 3b. The natural marina 
shown in Figure 3b will soon be a mud flat if the water level 
continues to decline. 

Miquelon Lake is situated in the southern reaches of the 
Cooking Lake moraine and is underlain by Edmonton formation bedrock, 
the cit ein the area 1s of Edmonton, formation origin. The soils 


are dominantly Gray Luvisols (Bowser et al., 1962). 
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Notes 


Meant Were (Wingless 
20 ft. minimum between trailers 


Tenting Units: 
8 units per circle 


Miquelon Lake 


Boat Dock 
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FIGURE 3b. Arrangement of Recreation Facilities at Miquelon Lake 
Provincial Park, Upper Beach Area 
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The most abundant species of trees in the park are 

aspen poplar (P. tremuloides) and balsam poplar (P. balsamifera). 

The understory consists mainly of willow (Salix spp.), dogwood 

(Gey stovonitera), enokecherry (P. virginiana), wild rose (Rosa ispp.), 
saskatoon (A. alnifolia), raspberry (R. strigosus), hazelnut (C. 
ecommuba) sand eooseberry (Ra vhirvellum) = fA variety ot wildlife 
(deer, coyotes, rabbits, and beavers) is found within the park 

and the lake lies in the path of the spring and fall migration 
routes of geese, swans, and cranes, Due to the alkalinity of the 


lake, fish are nearly absent. 
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Sle Winston Churchalis Provineial Park is located on Big 
Island in Lac La Biche approximately five miles northeast of the 
town of Lac La Biche and about 140 miles northeast of Edmonton 
(Fig. 1). The last 40 miles of the highway from Edmonton are not 
Paved eelicsoankeis fOUnd 1nmpearts, 0b sections 20; 295730, andi3iy 
Toeo/, RLS, W4M and parts of sections 25 and 36, Tp 6/, R14; W4M 
(Fig. 4). Big Island is connected to the mainland by a smaller 
island and a vehicle causeway. The park encompasses a total area 
at 591.4 acres. 

Lac La Biche has played an important role in the develop- 
ment of northeastern Alberta. Since waterways provided the main 
means of transportation in the early days, Lac La Biche was 


strategically located. Accessibility was easy overland from 
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the south and then the course of waterways leading from the lake 
can be followed to the Athabasca River, the MacKenzie River, and 
finally to the Arctic Ocean. Over the years this orientation to 
water-dependent travel and employment has come to influence the 
present inhabitants in both their work and recreation. The 
orientation to water has also had a major influence on the design 
Or tie park’ 

The Master Plan Programme for the park as set out by the 
Parks Planning Branch of the Department of Lands and Forests 
suggests a design concept evolving from a few basic characteristics 
of the island. The elements of beautiful mature forests, excellent 
beaches, and nature viewing combines with the atmosphere of 
adventure which accompanies land surrounded by water. There are 
three major beach areas on the island. By using them as a means 
to divide trailers, tenters, and picnickers the major use areas 
are separated (Fig. 4). 

The location of the marina is dictated by an interesting 
and rare natural phenomenon. A colony of pelicans makes its 
summer home on two small islands north of Big Island. Their 
preservation is extremely important and therefore all boat 
tractic will be restricted to the south side of the park and 
away from the pelican colony. 

li is hoped that the park will add to the resort 


atmosphere presently being promoted in the town of Lac La Biche. 


Se) oid mov) grithos? <tay Toda ae ‘opyap> ats” ae 

bas abv ts siniisave! beh ot? crave, andnanitis oid 99% 

cr eltadnsi<s aiid eisoy Std tev0, gnss0 ok 08 

ets gonduliai o5 sues ped tastryol qa bris * fovea angie 

. svt , oda 1554 hig dro tidy daod nb int teeta 3 

Agigeb sit no consultant ofan a Gad oflp end 1480. oF nocranamet | 

| | * .Sisag. od to” 
S83 ye duc 392 20 15g, Qf) Ot anraggos" net ‘otee% AP 

Steato! bag abaint 7: 4 mI SBG jf Sc to oan qntonag® 

‘wai Selx99 44245 ofead wst 5 metl goiwloysssqsoqne ogledh-s. 

fedisincts <etasto? stidsm ta Loueed Yo atasmals Sit sbaglot 


16 Siodatonic od3 “dab sepidn. od ghbvsty sapgen ae 


eg o3salT .z5deuw 4d bobavovwe Los) eotasqmenoa faldw onesie 
“hase B26 MSdi enkeu yA .Nrulai’si3 jo eEsts donsd — y 7 


Se0%6 ‘Seu tolew sdivaistdtuoty bop batty ,etslietd ost a 


CO ght 


BeldeorsIni ms yd botniolbh 2? aticam 44 Vo foksesol Say 
9%. eoodsm agasitaq jo ynolos A ,foOesmonadg ietudet 


stoi » batfal Sif i190 dizom abosfet Iyeme og oo seat 9 


¥ 


dpad It, srolgzals bas snasieqml lomostcenal 


aa sas ; 
bow w%xeq od) jo: abté d4uce ait o3 aah - a 


f 


«“¥ 
+ Sieeex odd a2 bbs: Lite asin a 
BB es os oat to 


By complementing the town's facilities it is possible for the 
park to become a compatible recreation outlet in northeastern 
Alberta, 

Sir Winston Churchill Provincial Park being situated on 
an island has very complex soil patterns not common to the mainland. 
The soils are dominantly Gray Luvisols and the underlying pacer 
probably is a member of the Lea Park formation. The climate, due 
to the surrounding body of water, will be slightly different from 
the mainland. 

Three distinctive vegetative areas are found on Big Island: 
(1) aspen poplar - birch; (2) birch; and (3) white spruce - balsam 
fir. The trees are generally approaching maturity most likely due 
to isolation (no burning). The undergrowth in all areas is very 
dense and dead-fall in the spruce - fir area makes walking 
extremely difficult. Many species of wildlife live on the island 
(deer, rabbits, and bear) and the lake is the home of many species 
of waterfowl. Among the many species that nest in the area are the 
pelican, the blue heron, the western grebe, the loon, the sandhill 
crane, and a few uncommon species such as the bald eagle and the 


osprey. The lake is also home to many species of fish. 
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IV. METHODS 


Soil Survey and Mapping 


Detailed soil surveys were conducted on the two selected 
ploerta Provincial Parks, These surveys were carried out on a 
grid basis with soil observations made at 50 to 100 metre intervals. 
The soils were classified according to the Canadian System of 
eculmCloase1 ticationw(N.oso.Gea,) 1766)... c01l mapping units consisted 
of phases of soil series. Uncontrolled aerial photograph mosaics 
(Scale 1 cmw72 m) were used for base maps. The mosaics were made 
from modified infrared photos taken with a minus blue filter. 
Photointerpretation on stereo pairs of 1:12,000 aerial photographs 
aided the projection of soil boundary lines between points of 


observation. 


Sampling 


Soil profiles representative of mapping units were 
sampled in each of the Provincial Parks for chemical and physical 
characterization. Pits at the sampling sites exposed an area larger 
than the dimensions of the pedon. The soils were described 
morphologically and sampled according to the horizon sequence 
within the pedon. A control section of 1.8 metres was used where 


possible, 
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The collected samples were air-dried and the soil peds 
were then crushed in a steel roller mill to pass a 2 mm. sieve 


and stored in non-sealing screw top containers. 


Chemical Analyses 


Soil Reaction, pH was determined on a saturated soil paste as 
outlined by Doughty (1941) using a Beckman Model Zeromatic pH 


meter equipped with a glass and calomel electrode, 


Calcium Carbonate Equivalent. A modification of the procedure 


described in A.O.A.C. (1955) was used to determine CO3-C. The CO» 
evolved by treating the sample with H)S0, and FeSO, was absorbed 


in ascarite and determined gravimetrically. 


Organic Carbon. Organic carbon was determined as the difference 
between total carbon and inorganic carbon (Caco equivalent), The 
method used was a dry combustion procedure using a Leco induction 
furnace as outlined in Methods of Soil Analysis (Allison et al., 1965). 


The CO, evolved was determined gasometrically with a Leco Model 


577-100 carbon analyser. 


Exchange Acidity. Exchange acidity was determined by leaching 


the soil with 0.5 N barium acetate adjusted to pH 7.0 and titrating 
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the leachate with standardized NaOH as suggested by Brown (1943). 


Exchangeable Cations and Exchange Capacity. The exchangeable 
cations were extracted from the sample with 1 N ammonium acetate 
adjusted to pH 7.0 as outlined in A.O.A.C. (1955). The exchangeable 
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cations (Ca : ee Na‘) were determined with the Perkin Elmer 


Model 303 Atomic Absorption Spectrophotometer. The cation exchange 
capacity was determined by extraction of adsorbed NH, with 1 N NaCl 
and distillation of the extract according to the method outlined in 


A.O.A.C. 


Soluble Salts. The soluble cations were extracted from a 
saturated soil paste according to the procedure outlined in U.S.D.A. 
Handbook 60 (1954). The saturation extract was obtained by suction. 
The soluble cations (Catt, Mett, Nat) were determined with the 
Perkin Elmer Model 303 Atomic Absorption Spectrophotometer. 
Sulphate, the only anion measured, was determined with the con- 
ventional turbidimetric method employed by the Alberta Soil Survey 


Laboratory. 


Electrical Conductivity. The electrical conductivity of the 
saturation extract was measured with a direct reading Solu-Bridge 


Model RD-26. 


7 
: 
' _ 
_ i] 
7 
7 


_stdeegaciox» eqT  .(@ce@l) .9,A.0.4 fi boantifjuo os OWN ig 94 


CERRY pyvo1d yd botesgice en HOt Sewahtebosds 


‘ 


t 


" @idkGguotlowd dT - ._912NyeD sammd SRT ise wees 


363808 muinomms 1 J Hitw afqmna’ afd meal bsrseaixe new 


= 
_s 
- 


P - 
semi pioluet sia date benimisieb 2749 Caled cae . Hd) 


— 


j 
egrnilaxs noiiso gi T .14 Janod clas a Mor Sq THE cA sim0gA e0e 
7 : fe 


7 


a 
7 

7 

hse 


. 


Ton “YIdsi¥ AnH hou 7 abs. to ne LI IBBIAD vd freer if eda enw 


nit Kontland boddedi eds of ‘gaibtosgs SobrseS Sus Te cnt 8 thl 


& mova bAdosa.v3x> 87 anOPie: hifde oAT 2ileg 
Ad.2.0 ak bentitue sivbesoim ond 073, snthioose ateeeq I¥o2 


.moianue vd bon rh aw Jon wy ortesyige ant (AUS) Oey 
z © font 
aii na rw becrit a mn ersae. (st : »~4 gi ; ny Ss 2) orret 460 sitios 


redecotdolqortoss? noijqased? vega SOE. £506r one 
+09 914 Wtinr bowtehersl ao .bo wena noins Yin Otay 


Veovnen [ioe BayedlA ot vd boyolqm bodltem olisemisbaee, 


SAy 20 ysiuisstibiios leslsjasis SiT 7 


t 


gebix8-yiee gotten Joowtb A AsiW bosyssor ap 


tw 
4 ™ 
@ 7 = i . 4 i m a 
Bal <i : 
> 7 “ % > 2 - = 
- a y t @ . ” a 
; 2 ns = 4e tts DF tied ders -— = 
+ > en - 7 ve _ 
[can a o 


ar ree 20h» 


Physical Analyses 


Particle Sige Analysis. A modification of the procedure outlined 


by Bouyoucos (1961) for particle size analysis was used, Salts were 
removed from the soil with repeated washing; organic matter with 


successive treatments of 35 per cent H»09; and CaCO3 with the 


addition of excess 0.1 N HCl, Hydrometer readings were taken at 
12 intervals beginning at 30 seconds and ending at 24 hours. The 
Zee U] OU simeroecti One was wen sitevedsin aimest of sieves for the 
U.S.D.A. sand size separates, The percentages of sand, silt, and 
clay were based on the oven-dry weight of salt-free, organic 


matter-free, and carbonate-free fine earth fraction (<2.0 mm). 


Atterberg Limits. Piduuda Limite p LastlCalimitcmepleiabic Ley ingex, 
HidelIguLaLiy eta¢emmOL tiie wAc. Upper boy ana G horizons o1 the 
profiles were conducted according to the procedure outlined in the 


Peoel Me peok or otandacds (1964), 


Bulk Density. Bulk density was obtained according to the core 


method described by Bradfield and modified by Lutz (1947). The 
cores used had an inside diameter of 5 cm. Where coarse fragment 


"rubber balloon 


prevented the extraction of an undisturbed core the 
method" using a Soiltest Volumeasure was employed (Blake, 1965). 


The bulk density measurements reported are representative of the 


fine earth fraction of the sample which was achieved as follows. 
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After the samples were oven-dried and weighed, the material was 
slaked in a solution of dispersing reagent (Calgon) and sub- 
sequently passed through a 2 mm sieve, The coarse fragment 

fraction thus separated was oven-dried, weighed, and this value 

was subtracted from the weight of the soil. The volume of the 

coarse fragment was then determined by displacement of water in a 
graduated cylinder, The volume of the coarse fragment was subtracted 
from the volume of the soil. Bulk density was then calculated 

using the weight and volume values obtained after subtraction of 


the respective coarse fragment values, 


Soil Strength. Bearing capacity measurements were obtained 
using a Soiltest pocket penetrometer (Davidson, 1965). Penetrometer 
values were determined in the field by injecting the penetrometer 
HOmizZonta Wiyein fresh exposures of the Ae, upper Bt, and C horizons, 
The average and the range for 25 penetrometer readings are reported 
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soil Moisture Analyses. 


Natural moisture was determined by oven-drying field- 


moist samples overnight at 105°C. The moisture content reported 


with the bulk density values is also a measure of natural moisture, 


Hygroscopic moisture was determined by oven-drying air 


dry samples overnight at 105°C. 
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15-bar moisture was determined by the method of Richards 
(U.S.D.A. Handbook 60, 1954) using a pressure membrane apparatus 
with a cellulose casing membrane. Soil passing a 2 mm sieve was 
placed in rubber retaining rings 1 ecm in height and about 6 cm 
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1/3-bar moisture was determined by the method of Richards 


(U.S.D.A. Handbook 60, 1954) using a pressure plate apparatus, 


1/10-bar moisture was determined with the pressure plate 
apparatus (U.S.D.A. Handbook 60, 1954) on samples containing more 


than 70 per cent sand, 


Saturation capacity was determined on the samples for 
which soluble salts are reported, The saturated paste was subsampled 
before extraction of the salts, and saturation capacity was con- 
SiderecqeeO DeerneplOsseingweitchu OLethegsamplesatter drying atora 


eonstanteweightyat! 105°C: 


Mineralogical Analyses 


Preparation of Clay Samples. Deparab Lon OLpthe Local sclay 
fraction (<2 microns) from the samples was achieved by gravity 
sedimentation as outlined by Jackson (1949) and modified by Pawluk 
(1961). The initial treatment prior to separation of the clay 


fraction consisted of removing the carbonates with 0.1 N HCl. 
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The carbonate-free sample was then brought into suspension by 
stirring. The separation of the clay was accomplished by repeated 
decantation of the upper 8 cm of suspension after standing for 
approximately 6 hours as determined from Stoke's Law (Baver, 1959). 
The clay fraction was flocculated with magnesium acetate followed 
by successive washings with distilled water and then 95 per cent 
ethanol to remove the acetate. The Mg-saturated clay suspension 


was then used to prepare samples for x-ray analysis. 


X-ray Analysis of Clay Minerals. The clay samples were prepared 
for x-ray diffraction analysis according to the method of Kittrick 
(1961). Essentially this entailed taking a few drops of clay 
suspension, placing it on a glass slide, and allowing the suspension 
to dry. Three slides of each sample were prepared. One slide of 
each sample was kept for air-dry analysis. Another slide of each 
sample was glycolated by placing the prepared slides in a saturated 
atmosphere of ethylene glycol at 60°C. for 48 hours. The third 
slide of each sample was dehydrated by heating to 550°C. for 2 
Hours. 

A Philips x-ray diffractometer with a high-angle gonio- 
meter was used for identification of the clay minerals present. The 
X-ray gonerator was operated at 40 k.v. and 20 m.a. using CuK 
radiation with a nickel filter. Scanning speed was one degree 2 9 
per minute and the chart speed was one cm per minute. The recorder 
settings were 1,000 counts per second with a time constant of 4 for 


all diffractograms. All slides were scanned to an angle of 30° 2 @. 
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V. RESULTS AND DISCUSSION 


Son MWzeAeesriSeieS sic PeieESione 


Miquelon Lake Provincial Park. 


Physiography. The park is situated in the southern 
reaches of the Cooking Lake moraine, The topography and landform 
Paclerismobrestyvicalsor a dead-ice moraine. Very iftregular “knob 
and kettle" topography dominates with lesser amounts of small, 
level lacustrine basins and beach ridges around the lake shore. 
With the exception of the lacustrine and beach areas the land 
varies from gently rolling in the west to severely rolling and 
hummocky terrain in the eastern and northern portions of the park. 

The morainic: erea is characterized by hills with short 
and steep slopes that are separated by depressions. Some of the 
depressions have permanent water, however there is evidence that 
most are receding. The depressions without water are characterized 
by a variety of hydrophytic vegetation. It appeared that those 
depressions that have been dry for the longest period of time have 
less surface organic accumulation than the ones most recently 
exposed, Tree vegetation on the upland areas is dominantly aspen 


poplar, Since the landform is glacial in origin, the main surficial 
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deposit is till. The till is derived from the Edmonton bedrock 
formation (Bowser et al., 1962). 

All thevtill within the park is cemsidered to be of the 
same origin (Appendix I A-5 and I C-5). However, an area was 
separated where the till is much coarser in texture and contains 
mOLe coarse tragment (Appendix I C-3) than the typical till of 
Edmonton formation origin (Bowser et al., 1962). This area was 
found to have more irregular and more frequent knobs and kettles 
than the remaining till areas, The till area closest to the lake 
appears to be finest in texture and has the least coarse fragment 
(Appendix I A-3 and Fig. 5). This area is characterized by less 
irregular and generally more gentle topography. 

The lacustrine flats are found mainly in the southwestern 
portion of the park and are characténized by a dark color, a high 
content of silt and clay, and a high salt content. Some small 
depressions in the northwestern portion contain lacustrine deposits. 
The lacustrine flats are generally poorly drained and characterized 
by grass vegetation with balsam poplar and willow around the edges. 
All of these areas were once submerged by Miquelon Lake. Much of 
the upland area in the extreme southwestern portion is characterized 
by thin lacustrine deposits, (<—90 cm) pverlying the till. 

The beach deposits along the shore of Miquelon Lake are 
extremely variable. Generally, these deposits occur as ridges 
parallel to the shoreline. Where the old shoreline is the steepest 


the beach deposits are gravelly and where the old shoreline is less 
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steep the deposits are mainly fine and medium sands, It was 
found possible to make separations according to depth of beach 
deposit overlying the till and lacustrine deposits, These areas 
are generally poorly drained where the beach deposit is shallow. 
Where the beach deposit is deepest the vegetation is dominantly 
balsam poplar and willow with some buffalo-berry (S. canadensis). 
In the areas where the beach deposit is shallowest (<15 cm) 
buffalo-berry is dominant with very little other vegetation. 

Much of this area is very stony on the surface (almost a boulder 
pavement) and the stones frequently are crusted with thick layers 
Orecoltwandelame (up to 37cm) indicating the alkalinity of the 


lake water. 


SOLl ss The enclosed soils map presents the distribution 
of soils in Miquelon Lake Provincial Park. Soils are delineated 
according to phases of soil series except for one undifferentiated 
gleysol and the organic soils. The organic soils are delineated 
on the basis of their Great Group classification. A total of 20 
soil series are defined on the map. The mapping units used were 
derived from the series according to the phase classes outlined in 
the map legend. The mapping units are considered to be 90 per cent 
pure. 

Soils belonging to six: Orders in the Canadian class- 
ification system are identified in the park. Luvisolic soils 
abe dominantiwithelesser areas oie Chernozemic,tGleysolic, Solonetzic, 


Regosolic, and Organic soils being present. Man-altered areas 
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(parking lots, etc.) are delineated and symbolized by mK, 
Locations of representative soils of dominant mapping units 
sampled are shown in Figure 5. Detailed porerotoete cl 
descriptions and analytical results for each of the sampled 
profiles are presented in Appendix I. Photographs of profiles 
and landscapes are presented for three of the largest mapping 
units sampled (Appendix I). 

Wa® SOLLS a Cine moraine ascee wollilkony 2 toposequence, 

The Luvisolic soils occupy the better drained positions. On the 
tops of hills and down to about mid-slope, the dominant soils are 
Orthic Gray Luvisols. From mid-slope to the bottom, Orthic Dark 
Gray Luvisols dominate. At or near the bottom of slopes, Gleyed 
Dark Gray Luvisols are found but only in very limited areal extent, 
These grade quickly into Gleyed Dark Gray Chernozems, 

The Gleyed Dark Gray Chernozems are found in the low 
lying areas between the base of slopes and the depressions, 
Gleysolic soils are found around the perimeter of the depressions 
and aie evatiea soils occupy the lowest lying portions of the depressions, 
_In cases where surface accumulation of organic matter is least, 
peaty phases of Humic Gleysols and Humic Eluviated Gleysols 
dominate. In areas close to the lake, Low Humic Eluviated Gleysols 
are found indicating the water receded rather quickly and thus no 
organic deposit occurs. 

fie nesOsolic, solils dlemlLimited to the recent, beach 


deposits. The soils in this area underlain by till and lacustrine 
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deposits generally fit the Rego Gleysol subgroup of the Gleysolic 
Order in the Canadian classification system. 

The detailed morphological descriptions and analytical 
mesults, for the three Cooking Lake series (Orthic Gray Luvisol) 
profiles are found in Appendix I A-2 and 3, I B-2 and 3, and 
I C-2 and 3. These soils are characterized by a high base 
saturation and strongly acid to mildly alkaline pH values. 

Calcium is the dominant cation on the exchange complex of each 
horizon. The pH values for the Ae horizons range from 5.9 to 6.6, 
for, thes St yhorizens strom ).9 to 5.9. and for the Ck horizons from 
7.5 to 7.8. The organic carbon content of the surface horizons 

is less than one per cent and the calcium carbonate equivalent 

Of the Ck horizons—is approximately six per cent. 

Only “in the soils lying close to the lake is there 
evidence of soluble salts in the lower horizons (Profile M. 55). 

In these cases the dominant salt is sodium sulphate (Appendix I A-3) 
and the electrical conductivity of a saturation extract of the 
Ckahorizons is about 4.0 mmhos/cms This profile is typical of the 
Cooking Lake series as defined by Bowser et al. (1962). 

These soils show an accumulation of clay in the B horizons 
Chovendis "A, 1) Bool C). Profile M. 55 has the finest texture 
with about 40 per cent clay in the B horizon and 30 per cent clay 
INRGMemCMoLiaOn pm PoOtt ve M257 16 slishtly coarser in texture 
than the typical Cooking Lake soil. This profile has approximately 


pUsverEcenG@ claysin the Behorizon and 20 per cent clay in the C 
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horizons, This is the soil developed on the coarse till pre- 
viously discussed. It was not defined as a new series since the 
x-ray analysis (Appendix I A-5 and I C-5) showed there was no 
mineralogical difference between the fine and coarse members, 

The x-ray diffractograms showed montmorillonite to be the dominant 
clay mineral present with lesser amounts of illite, kaolinite, and 
queria.) slheretore, the soils developed on the coarse member of 
the Edmonton formation till were delineated as a coarse phase of 
the typical Cooking Lake soil. 

The Atterberg limits of the Cooking Lake soils show a 
divecmese lat tOnetOuLne Clay convent.) lne proiile (M. 55) with the 
highest elay content has the highest liquid limit and plasticity 
index (Appendix I A-3). The profile with the lowest clay content 
has the lowest Atterberg limits. The bulk density values show an 
inverse relationship with clay content. This is similar to results 
found by other workers (Twardy, 1969) for Cooking Lake soils. The 
Onl sae arsiavestd ape as measured by the pocket penetrometer, for the 
GC nolvizous tanges tcom 3 .3/ kg /em2 @2rord leat oo)  COmmer oO kg/em2 
(Profile M. 237). These values are comparable to those found by 
Twardy and are found to vary greatly with natural moisture content. 

The laboratory mCiccire analyses also show a direct 
relationship to the amount of clay present. The natural moisture 
content appears to be the exception. Natural moisture content was 
determined at two times during the year, once in the late summer 


(August) while sampling for bulk density and once in late spring 
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(May). Generally, the natural moisture content is very near to 
the lower limit of plant-available moisture (15 bar moisture) in 
late summer and near or above the upper limit (1/3 bar moisture) 
during the spring. : 

The Dark Gray Luvisol (Uncas series) developed on till 
has similar characteristics (Appendix I D-3) to the Cooking Lake 
soulse(dpA-3).. Morphologically 1t is ditferent in that it’ has 


significant Ahe and AB horizons (Appendix I D-2). 


The detailed morphological description and analytical 
results for the Monique series (Gray Solod developed on 
thin lacustrine deposits) profile are found in Appendix I E-2 and 3. 
These soils are characterized by a high base saturation and strongly 
acid to mildly alkaline pH values. Calcium and magnesium are the 
dominant cations on the exchange complex of each horizon. The pH 
values of the Ae horizons are about 5.5, the Bt horizons about 
OpOseandsetnem@ | LGksehorizons / eto 7.7." ~The organic» carbon 
content of the surface horizons is about 1.5 per cent and the 
calcium carbonate equivalent of the IICks horizon is slightly 


lower than the till described previously. 
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Morphologically the Monique soils have solonetzic 
tendencies (Appendix IT E-2). A columnar macrostructure is 
evident in the Bt horizon. However, on a morphological basis 
this soil would not be classified in the Solonetzic order. 
Chemically, the profile sampled meets the requirements of the 
Solonetzic order (exchangeable Ca: exchangeable Na in Bt is less 
tnan 0), 

The distribution of soluble salts with depth in the 
profile shows an accumulation of salts at a depth of 100 to 120 cm 
suggesting a groundwater discharge position in the landscape. The 
dominant salt present is sodium sulphate and the electrical 
conductivity of the IICks horizon approaches 7 mmhos/cm. 

These soils show an accumulation of clay in the B 
horizons (Appendix I E-3). X-ray analysis (Appendix I E-5) shows 
montmorillonite to be the dominant clay mineral present. The clay 
content of the B horizons is generally greater than 50 per cent 
and the vclay “content of the underlying till lis similam to that 
previously discussed for till of Edmonton formation origin. 

The Atterberg limits of the lacustrine portion of the 
Monique profile (M. 27) are significantly larger than comparable 
horizons of the Cooking Lake soils. This is indicative of the 
Wieher claysconutent, The till =protion*tof*therprofilethas Atterberg 
limits Similar to the Cooking Lake'soils.' The bulkedensity values 
do not show an indirect relationship with clay content. Bulk 
density values for the lacustrine portion of the profile are 


slightly higher than for the till portion indicating the more 
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conpact matume forethe lacustrine material, The soil’ strength 
OEeeneke Gand, Ticehorizonms plssiand 1.9 kg/cm2, respectively) is 
lower than those found in the Cooking Lake soils. 


The moisture analyses, in this case, also show a direct 
relationship to clay content. Similar to the Cooking Lake soils, 
the natural moisture content approaches the lower limit of plant- 
available moisture in the late summer. However, in the spring 
the natural moisture content rarely approaches the upper limit 
(1/3 bar moisture). 

There is a great variety of soils belonging to the 
Gleysolic order in the park. Most subgroups in the Canadian 
classification system are found on the three parent materials 
discussed, 

The detailed morphological description and analytical 
results for the Onoway series (Orthic Humic Gleysol developed on 
till) profile are found in Appendix I F-2 and a This was the 
only gleysol developed on till that was sampled. These soils are 
characterized by a high base saturation and slightly acid to 
mildly alkaline pH values. Calcium and magnesium are the dominant 
cations on Ae exchange complex of each horizon. Generally, the pH 
values are found to increase with depth from 6.4 at the surface to 
approximately 7.5 at 1.6 m. The organic carbon content of the 
surface horizon is about 4.5 per cent and the calcium carbonate 
equivalent of the C horizon is between 4.0 and 4.5 per cent. 

Morphologically, these soils have granular to "shotty" 


structures characteristic of groundwater discharge and/or a 
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fluctuating water. table. Mottling throughout the profile is also 
evidence of a fluctuating groundwater table and poor internal 
drainage, 

The presence of soluble salts in the lower horizons of the 
profile also suggests groundwater discharge although the concen- 
trations are not as great as in profile M. 27 (Appendix I E-3). 

The dominant salt present is sodium sulphate and the electrical 
conductivity of the C horizon is slightly greater than 4 mmhos/cm. 
The results from particle size analysis show an 
accumulation of clay in the B horizon, however field observations 
did not support this result. Some eluviation was observed but not 

enough to detect by manual texturing (Appendix I F-2). An error 
during the analysis is a probable explanation, The Ckg horizon 
has similar clay content to the till of Edmonton formation origin. 

The Atterberg limits of the solum horizons are comparable 
to those of the lacustrine material in profile M. 27 (Appendix I E-3) 
indicating a higher clay content than is usual for the till in the 
park, The Ckg horizon, however, has a liquid limit and plasticity 
ide siMmiglaretoOstne Cili previously described (33 and 17 per cent, 
respectively). The bulk density of the Ckg horizon (1.7 g/cc) is 
similar to results reported elsewhere (Twardy, 1969) for till of 
Edmonton formation origin. 

The moisture analyses show a direct relationship to clay 
content. Within the profile the 1/3 bar moisture and 15 bar 
moisture percentages increase with increases in clay content. 


Contrary to the well-drained till profiles (Cooking Lake series) 
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the natural moisture content in the late summer remains near the 
upper limit of plant available moisture, Only at depth (Ckg horizon) 
does the natural moisture content decrease late in the year. 

The detailed morphological descriptions and analytical 
results for the gleysols developed on lacustrine materials are 
found in Appendix I G-2 and 3 and I H-2 and 3, These are the 
Raven series (Orthic Humic Gleysol) and the Westwind series (Saline 
Low Humic Eluviated Gleysol), respectively. 

These soils are characterized by a high base saturation 
and medium acid to mildly alkaline pH values, Calcium and magnesium 
are the dominant cations on the exchange complex of each horizon. 
Thewexceptions are the Ah horizons of the Orthic Humic Gleysol 
where exchangeable hydrogen is high relative to other profiles 
discussed, This explains the strongly acid pH vaiues (as low as 
3.95im Anes horizon) in this profile.” The organic carbon content 
of the surface horizons of the Orthic Humic Gleysol range from 4.5 
to 7.0 per cent. The Aeg horizon of the Saline Low Humic Eluviated 
Gleysol has an organic carbon content greater than five per cent. 
The calcium carbonate equivalent of the C horizons ranges from 
Lipee sper Cerne in the Orthic Humic Gleysol to. greater than 10 per 
cent in the Saline Low Humic Eluviated Gleysol. 

The inordinately high Content ot organic carbon in the Aeg 
horizon of the Saline Low Humic Eluviated Gleysol is explained by 
the high content of soluble salts. The soluble salt results 
show the presence of salts to the surface in this profile. The 


presence of soluble sodium salts causes dissolution of organic 
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Matters trom the. smrface resulting in the unusually high organic- 
Carbon conbent inuthe Ace horizon. The fact that the organic 
carbon content does not continue high with depth suggests leaching 
in these soils is limited and that they are poorly drained due to 
Dorm e discharge and/or the presence of a fluctuating water 
table. Chemically, this horizon meets the requirements of an Ahe 
horizon. However, the color requirements established by the 
Naor) wel OG es abeanot. Satis tied, 

The morphological description (Appendix I G-2 and H-2) 
supports the above evidence of groundwater discharge and/or the 
presence of a fluctuating groundwater table. The profiles are 
both intensely mottled and the structures found are granular or 
“shotty'' to fine angular blocky. The mottles found are brightly 
colored and are located in a dull colored matrix. 

The results of particle size analysis show a clay 
content comparable to other soils developed on lacustrine materials 
(40 to 60 per cent). The distribution of clay with depth in the 
profiles varies randomly suggesting stratification during deposition. 
The Btg horizon of the Saline Low Humic Eluviated Gleysol has less clay 
than the horizons immediately beneath, however morphologically it 
cee eee ILO Tel Ol s 

The Atterberg limits of the solum horizons are comparable 
fon GNOse LepoLEen On the Monique, Series 4 The exception is the 
ABC I aWOinkZons ot the Orahic eee Gleysol prom Lewe Loe liquad limit 
of this horizon is relatively high (71 per cent) and may be 


explained by the presence of a large amount of organic matter which 
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has a high water holding capacity. 

The bulk density values reported are significantly lower 
than those reported for the Monique series and are lower than 
values! reported ‘for the? till’ profiles.’ «This suecests the 
lacustrine material in these soils is less compact than their well- 
drained counterparts and supports the findings of other workers 
(Twardy, 1969) which indicates bulk density decreases with an 
ineredse: im clay ‘content. 

The*moisture’ analyses show a direct relationship to clay 
content. Within the profiles the 1/3 bar moisture and 15 bar 
moisture percentages increase with increases in clay content. 
Contrary to the Orthic Humic Gleysol on till the natural moisture 
content of these soils approaches the lower limit of plant 
available moisture in late summer. A possible explanation for 
Bitowrsethescm face vezetation, “Ihe Orthic Humic Gleysol on till 
is under a relatively dense stand of aspen poplar, balsam poplar, 
and willow while the Gleysolics developed on lacustrine materials 
are under. grass vegetation or low-density aspen and balsam poplar. 

The detailed morphological descriptions and analytical 
results for the gleysols developed on beach deposits are found in 
Appendix I J-2 and 3 and I K-2 and 3, These are both members of the 
Wanisan series (Saline Rego Gleysol) which was phased according to 
the thickness of recent beach deposit overlying the till and 
lacustrine materials, Profile M. 50 (Appendix I K) represents 
Wanisan 2 and Profile M. 48 (Appendix I J) represents Wanisan 3. 


These soils are characterized by a high base saturation 
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(mear 100 per cent) and neutral to mildly alkaline pH values. 
Calcium is the dominant cation on the exchange complex of each 
horizon. The pH values tend to remain above 7 (7.4 to 7.8) for 
the profile with the least beach deposit. As the thickness of 
sea farce de increases pH values decrease to about 6.5. The 
organic carbon content of the surface horizons is nil and the 
calcium carbonate equivalent of the IICgk horizons ranges from 
three to five percent) and) from six to’ nine per cent’ in horizons 
of secondary lime and salt accumulation. 

The results of soluble salt analysis show the presence 
of salts to the surface in both profiles, The concentration of 
Salitcuimm tiie bese deposit portion of the protiles is Wow relative 
to the underlying till and lacustrine portion. The electrical 
conductivity of the underlying material ranges from three to 
six mmhos/cm. 

Morphologically these soils show very little profile 
development. The location of these soils near to the lake suggests 
that they have been only recently exposed and thus time has been 
insufficient for any pedogenic processes to occur. Only one 
observation was made during the survey which indicated any profile 
development, and this was in an area of deepest beach deposit 
(Wanisan 5). Throughout the profile these soils show evidence of 
poor drainage. This evidence decreases as the thickness of beach 
deposit increases. Generally, mottling is absent in the upper 
10 to 15 cm of the Wanisan 3, 4, and 5 phases. 


The results of particle size analysis show a clay content 
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in the TIC horizons similar to the better drained till profiles 
(approximately 30 per cent). In the Wanisan 3 profile there is 
a layer (90 cm thick) of lacustrine material (65 to 70 per cent 
clay). This heterogeneity of the Wanisan series is characteristic. 
The field observations showed varying amounts of lacustrine 
material within the till. The upper part of the profile consists 
of 90 to 100 per cent fine and medium beach sands. 
iiemAGEeGuecLeebimiGcstok the teil sipecticn ton the srofi ies 
are comparable to those found for till of Edmonton formation origin. 
Teplbiquidelimit Pand plasticity index of the lacustrine Layer in 
the Wanisan 3 profile are similar to those found in other profiles 
developed on lacustrine material. The 1/3 bar and 15 bar moisture 
eontents, arensimil ar tothe othexntillvand iLacustrine profiles 
sampled, 

The other mapping units delineated on the soils map were 
not sampled because it was thought that their important characteristics 
and qualities can be inferred from the profiles sampled. Also, the 
remaining mapping units are of very limited areal extent with the 
Sicepin OlmotmnneOneanie isoils, = the Onganicysoills were not 
sampled because their general unsuitability for recreational use 


seemed obvious. 
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Physiography. Location of the park on an island 


constitutes a geomorphologically unique situation. Existing 
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landform patterns are not common to adjacent mainland areas. 

imp eencralsabhestermain of Bis, island is regular.and smooth. 

They land onerhnemiolanterises most Ssignificantlysin thessouths the 
extreme west, fand the northeast. The western,end of the island 

is the most elevated. The shoreline is well defined and the steep 
banks rising from the shore are the most significant relief features. 
The bank disappears on the northeastern tip of the island where 
Eneresicucaecently slopingsbeach,» On the southwestern tipyot,the 
island the peripheral bank goes inland exposing another gently 
sloping beach. Most of the remaining shoreline is bouldery. 

The geology of Big Island is extremely complex. 
Characteristics and patterns found on mainland areas do not occur 
Simi laxi byeonsthesislands:efhe main| surficial deposit on the island 
is till which is the only similarity with the surrounding mainland 
area. There are two tills found on the island, one on smooth 
topography and one on a small irregular area in the northeast. 

The dominant till (Grandin) which occurs on the smooth topography, 
ts medium to fine textured, dark in color, has a shaly appearance, 
and is characterized by spruce - fir vegetation. It is probably 
derived from a member of the Lea Park bedrock formation.* The 
OfherLtill,; mamed) Athabasca, oceurs onithe more irregular top- 
ography, is medium textured, has a brownish color, and is 
characterized by aspen poplar vegetation. 

Contrary to the usual situation, the soils developed on 


fhe Grandin till occupy the low lying areas and in the areas where 


* Personal communication with Dr. W. W. Pettapiece, Soil Survey Staff, 
Canada Dept. of Agriculture, Edmonton. 
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the land rises lacustrine deposits dominate. On adjacent 
mainland areas, the opposite condition is the rule. 

Throughout the till areas small areas of outwash and 
alluvial sand deposits are common. This condition appears to be 
characteristic of the Grandin till. The extreme western tip of 
the island is composed of alluvial sand deposits. The beach areas 
are composed of recently deposited coarse sands containing fine 
and medium gravels. The remainder of the shoreline consists of 
many cobbles and boulders with varying amounts of fine and med iea 
beach sands. 

The lacustrine deposits are found dominantly on the high 
points of the island and are characterized by a dark color, a 
Binestextuce, sandestLattricauvongy All jthuecovegetative types .on 
the island are found on these materials.) The x-ray analysis of 
Grandin till (Appendix II L-5) and lacustrine material (Appendix 
II N-5) showed no mineralogical differences in their clay fractions 
indicating the lacustrine material was of the same origin as the 
EEL: 

Three small areas of medium textured alluvial-lacustrine 
deposits occur generally in drainage ways. These materials are 
characterized by alternate layers of silt and clay indicating 
Stratiiirceation during deposition. Profiles developed on this 
; material frequently had evidence of poor internal drainage 


(Appendix II U-2). 
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Soils. The enclosed soils map presents the distribution 
of soils in the park. «Soils are delineated according to phases 
of soil series where possible. The areas that have an extremely 
complex soils pattern are delineated as complexes of phases. 
Scale of mapping prevented further delineation in these areas, 
The Organic soils are delineated as complexes of their Subgroup 
classification. A total of 20 soil series are defined on the 
map and are presented as phases according to slope class or 
thickness of organic deposit overlying the mineral soil. Two 
types of undifferentiated deposits and two complexes of Organic 
soils complete the list of mapping units used. The mapping units 
are considered to be 90 per cent pure. 


Soils belonging to five Orders in the Canadian class- 


Lfication system are identified in the park. Soils of the 


Luvisolic order dominate with lesser amounts of Brunisolic, 
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Gleysolic, Regosolic, and Organic soils being present. Locations 
of representative soils of dominant mapping units sampled are 
shown in Figure 6. Detailed morphological descriptions and 
analytical results for each of the sampled profiles are presented 
in Appendix II. Photographs of profiles and their landscapes of 
four of the dominant mapping units sampled are found in Appendix II. 

The Luvisolic soils on the island generally belong to 
the Orthic Gray or Dark Gray subgroups in the classification 
system, they are found in near equal proportion on both till and 
lacustrine parent materials. The lacustrine portion of the 
protilestendssto be thin (<190 cm) on slopes leading off the 
high points in the topography. These soils do not adhere strictly 
to the topo sequence condition described for the soils found in 
Miquelon Lake Provincial Park. Other Luvisolic soils found in the 
park are gleyed members of their respective subgroups, and one Orthic 
Gray Luvisol occurs on the coarse textured alluvial deposits in the 
western tip of the park. 

The Brunisolic soils found on the island are restricted 
to the coarse textured alluvial and outwash deposits. These 
generally belong to the Degraded Dystric subgroup. In the south- 
western tip of the island the outwash deposits tend to be thin 
(<90 cm) and represent one of the complex situations found during 
the field mapping. 

iiesGlLeyeolic soils ware generally pestricted to the fine 
textured lacustrine and medium textured alluvial lacustrine deposits 


and are found in the depressional areas. The dominant gleysolic 


- $8 - , ask 


sawl ee teres _ i slice offnust daa ,orieeogen eet lonysl® 
mh Hale rq upyimeb lo allot ace ipea ages Yo 
oforngront S211 . 0 oaeg)T al nwoda 

Ka reece Swed I Tih Ee il eJiveass [saloyiane 
ij) wore re 21 ‘I cideequA of 


. innilnoly ets te zee? 


#12) 2itgaQ on3 

pid “t} ssa 

| qj sitwauoss 

“it Be s5ne3. wktiorg. 

:.t3nboq figid 

yo) wht,oag 

ot au pie 

bs ; vols See ateq 

Bee. é hb no e1v55o0 loejvol gas 

io gia etedase 
alt 

2° 4) siiseo aff oF 

; isd yllewensg 

ie qi) s79320" 


Ss tub Oitioy MMOLIBUIE . 4g a M5 TAY brs, (ur oe>) 7 


entra «afd of he tate et VIS B BSI EG otigeyel? oft - a _ 


aelecket owliddvonl fatvult« b: ixot mvibon Sha -sqlyveieas betuaxe2 — 7 


c si la: yols Jahr iieb. ofl 2B 18 Ipnotens ] ibs St wi bing > hy hes 


* +. Dewi ' | oie 


| 
| 
| 
| 


yAe_ TeTOUTACIg TT TYoAnyD wuojsurm ATS Ae sejtsg BSut{dwes oyA Jo suotjzesoo7T 


LO OC Ze=51 Ee 


S” 


crt 9¢7 * Oz 


°9 HaNOLA 


ey lo 


e 
\ 
— 
Pe 


a ] 
: ¥ ae s 
- os 
: > b 7 
7 
™~ ~ i } ’ 
4 a & a > p 7 : bs oe ' _ 
QOocA = 1} ; ( - eae 
\ ; . . J ‘— 
j = a28a% Laisnivort | [2iicxwtD mosaniW we ge 2ygda gnitoqme? sts 20 enoissoqs 10 aROTt = i 
ot = , | - ie 
: | ; | a 
—_ 3 ve a ; ‘om * 
ED ot sol = 7 7 ao 


oe 5 ere 


soil developed on the lacustrine material belongs to the Low Humic 
Eluviated Gleysol subgroup, One small area belonging to the Humic 
Eluviated Gleysol subgroup was found. The gleysols developed on 
the alluvial lacustrine material belong to the Rego Humic Gleysol 
subgroup. Their limited profile development indicates relatively 
recent deposition of the material. All the gleysols showed 
evidence of poor internal drainage (Appendix II Q-2 and II U-2, and 
frequently a surface organic horizon was present, 

The Regosolic soils are found on coarse textured beach 
deposits and are restricted to the three major beach areas on the 
island. The lack of any profile development in these soils is 
indicative of the recent deposition of the beach deposits. These 
soils belong to the Orthic Regosol subgroup. 

The Organic soils are found in the depressions on the 
island. The dominant Organic soils found belong to the Terric 
Fibrisol subgroup in the classification and are characterized by 
black spruce - sphagnum moss vegetation. The remaining Organic 
soils found are characterized by sedge vegetation and belong to the 
Terric Fibrisol, Mesisol, and Humisol subgroups, 

The detailed morphological descriptions and analytical 
results for the two Grandin series (Orthic Gray Luvisol) profiles 
sampled are found in Appendix II L-2 and 3 and II M-2 and 3. These 
soils are characterized by a high base saturation and very strongly 
acid to mildly alkaline pH values. Calcium and magnesium are the 
dominant cations on the exchange complex of each horizon. Profile 


W.C. 236 (Appendix II L-3) has a very strongly to strongly acid 
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solum with the lowest value (4.7) in the Bt and BC horizons. 
Profile W.C. 175 (Appendix II M-3) is only slightly acid at the 
minimum, Morphologically this profile has dniditeanctions of poor 
internal drainage. This could cause retardation of the leaching 
process and result in the less acid pH values found. The organic 
carbon aarnone of the solum horizons is usually less than one per 
cent and the calcium carbonate equivalent of the Ck horizons is 
generally less than three per cent. 

These soils show an accumulation of clay in the B horizons 
with clay content between 40 and 45 per cent. The clay content of 
the C horizons is approximately 35 per cent. The Ae horizons 
have the most variability in clay content. The Ae horizons in 
Profile W.C. 175 have a much lower clay content than the Ae horizon 
in Profile W.C.;j 236 (10 and 26 per cent, respectively). This may 
be explained by the topographical positions occupied by the profiles, 
Profile W.C. 236 was located on a slope while Profile W.C. 175 was 
located on a relatively flat area. Downward leaching on slope 
positions is generally less than on flat areas resulting in less 
downward movement of clay. Field observations showed that profiles 
on slope positions had thin Ae horizons relative to their counter- 
parts on nearly level positions, further suggesting less downward 
leaching. The x-ray analysis (Appendix II L-5) of the clay 
fraction showed montmorillonite to be the dominant clay mineral 
present in these soils with lesser amounts of illite, kaolinite, 
and.a trace of chlorite in the deep C horizon. 


The Atterberg limits of these soils show a direct 
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relationship with clay content (Appendix II L-3). The liquid 
limit and sees index of the C horizons of these soils 
(approximately 35 and 20, respectively) are slightly higher than 
the C horizons of the Cooking Lake soils found at Miquelon Lake 
Provincial Park indicating the finer texture of the Grandin till 
relative to the Edmonton till. 

The bulk density values of these soils are sempanasie to 
the till profiles previously discussed. The Soil strength of the 
B and C horizons are significantly greater than the till profiles 
previously discussed indicating a more compact structure. 
Morphologically, the Grandin till appeared more compact than the 
Edmonton till. : 

The Me eeraey moisture analyses of these soils show 
a direct relationship to clay content within the profiles. The 
1/3 bar and 15 bar moisture percentages, however, are lower (20 to 
25 and 10 to 15 per-cent, respectively) than the Edmonton till 
Drobiles pwhichware ofislichtly ycoansermtexture se The natural 
moisture content appears to be quite stable during the year. 

The detailed morphological descriptions and analytical 
results for the profiles developed on lacustrine material are 
found.in, Appendix 2.1. N-2 and 3, IT 0-2 and 3, and: TIeP=2»and 3. 
These include the Maywood series (Orthic Gray Luvisol) in Appendix 
II N and II O and the Macola series (Dark Gray Luvisol) in 
Appendix II P. These soils are characterized by a high base 
saturation and extremely acid to neutral pH values. Calcium is 


the dominant cation found on the exchange complex of each horizon. 
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The pH values of the upper solum are medium acid (5.6 to 6.1) and 
decrease) tovextremely) acid (<4.6) in the lower solum.,. The C 
horizons are near neutral (approximately seven). Luvisolic 
soils developed on lacustrine materials at Miquelon Lake 
Provincial Park are much less acid in reaction. The organic 
carbon contents of the upper horizons is generally less than 

ene per cent except) for sthe Ahe horizons which vary from approxi- 
mately two per cent to greater than five per cent. The calcium 
carbonate equivalent of the C horizons is near one per cent. 

The results of particle size analysis show an accumulation 
of clay in the B horizons with clay content ranging from 56 per cent 
inechesupper GBeoreprotilerw.G. Ll/s( Appendix 1fsN-3) to,70 per cent 
inethesuppeceBeoteprofilesW.G.02l2e(Appendix IL 0-3). The higher 
elay contents inetne: Ahepnorizonsoreprotilegw.G. 212,and_its 
relatively shallow depth are due to slope position (Appendix II 0-1) 
as ime@thercasenoteprotile weC., 236,(Appendix, Ii L). .The distrib- 
ution of clay with depth below the solum in these soils was 
extremely variable, and in fact field observations showed strat- 
ification to be common in most profiles developed on lacustrine 
materials found on the island. X-ray analysis of the clay fraction 
(Appendix II N-5) showed montmorillonite to be the dominant clay 
mineral present. 

The Atterberg limits of these soils are comparable to 
those reported for lacustrine profiles at Miquelon Lake Provincial 
Park and are significantly greater than values reported for the 


till profiles. The bulk density values are generally lower than 
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those found for the till profiles, the reason being the greater 
clay content in the lacustrine materials (Twardy, 1969); 

The laboratory moisture analyses show a direct relationship 
Lorelaveconbent, SWithin thesproftle the 1/3 bar and 15° bar 
moisture percentages increase with increases in clay content. The 
values reported for 1/3 bar moisture and 15 bar moisture are 
comparable to values reported for lacustrine materials found at 
Miquelon Lake Provincial Park. The natural moisture content of 
these soils was found to vary little during the year and in the 
lower horizons approached the lower limit of plant available 
moisture (15 bar moisture). The surface horizons were found to 
have natural moisture contents near the upper limit of plant 
available moisture (1/3 bar moisture). 

The detailed morphological description and analytical 
results of the Snipe series (Low Humic Eluviated Gleysol developed 
on lacustrine material) profile sampled are presented in Appendix 
II Q-2 and 3. This soil is comparable to the Wildwood series 
found at Miquelon Lake Provincial Park (Appendix I H). The main 
dufferences™ between the two are the acid reaction (pH less than six), 
the organic surface ‘deposit, and the lack of soluble salts in the 
Snipe soils. The results of physical analyses show no significant 
differences between the Snipe and Wildwood soils. 

The detailed description and analytical results of the 
Culp series (Orthic Gray Luvisol developed on alluvial sand) 
profile sampled are presented in Appendix II R-2 and 3. These 


soils are characterized by a moderate to low base saturation and 
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very strongly to strongly acid pH values. The Culp soils on the 
island tend to have a more acid reaction than Culp soils found 
elsewhere (Bowser et al., 1962). The dominant cation on the 
exchange complex of each horizon is hydrogen (as high as 65 per 
cent in the B horizons). The pH values generally decrease with 
depth) irom 4% Satin’ the rAeyhorizon .tolo.4 inp thesC, horizon, , The 
organic carbon content of the solum horizons, excluding the surface 
horizon, is generally less than one per cent and no free calcium 
carbonate occurs in the profile, 

The particle size analysis shows a slight accumulation 
of clay in the B horizon which is enough to qualify these soils 
for) the Luyrsobictorder si ylheserain «size. curve (Appendix IT R-4) 
shows the sand material to be poorly graded. That is, most of the 
material tis of ‘oneasize fraction, tand inthis particular case 50 
per cent of the material in the C horizon lies between the number 
40 and number 60 sieve sizes, 

Morphologically, these sandy soils have a loose single- 
grained structure, are non-plastic, and are rapidly drained. The 
slight accumulation of clay in the B horizons may offer some 
impedance to drainage and increase the water holding capacity a 
small amount. In fact, the lower limit of plant available moisture 
(15 bar moisture) in the upper solum (six per cent in upper B) is 
significantly greater than in the C horizons (one per cent). 

The detailed morphological descriptions and analytical 
results of the Nestow and Edwand series (Degraded Dystric Brunisols) 


profiles sampled are presented in Appendix II S-2 and 3 and [I T-2 
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3, respectively. The Nestow series is developed on alluvial sand 
and the Edwand series is developed on outwash deposits. These 
soils differ in that the outwash deposits have considerable amounts 
of coarse fragment (greater than two mm). Characteristically, 
these soils have a moderate base saturation (35 to 65 per cent) 
and strongly acid to neutral pH values. The dominant cations on 
the exchange complex of each horizon are hydrogen and calcium. 
The pH values generally increase with depth. The organic carbon 
content of the solum is generally less than one per cent with the 
exception of the Ahe horizons where it may approach two per cent. 
Free calcium carbonate is absent in the C horizons. 
The particle size analysis shows the percentage of fines 
(Si plus C) to be considerably higher in the Ae horizons indicating 
active weathering and breakdown of the sandy parent materials, 
The grain size curve of the Nestow soil (Appendix II S-4) shows 
the parent material (C horizon) to be poorly graded as was the 
case for the Culp soil. On the other hand, the Edwand soil parent 
material is found to be fairly well graded (Appendix II T-4). 
Morphologically, these soils have a loose single- 
grained structure, are non-plastic, and are rapidly drained. 
The higher percentage of fines in the surface horizons may slow 
the permeability and increase the water holding capacity; however, 
the lower limit of plant available water (15 bar moisture) is only 
twice that in the C horizons (four and two per cent, respectively). 
The detailed morphological description and analytical 


results of the Lacroix series (Rego Humic Gleysol developed on 
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alluvial lacustrine material) profile sampled are presented in 
Appendix II U-2 and 3. These soils are characterized by a high 
base saturation and mildly to moderately alkaline pH values. 
Calcium is the dominant cation on the exchange complex of each 
horizon, “The-pH values range from 8.1 at the surface to 7.5-in 
tnhes(liC horizon. lhe organic carbon content of the surface 
horizon approximately 3.5 per cent and the calcium carbonate 
equivalent ranges from 0.5 per cent in the upper horizons to 
approximately two per cent in the lower horizons. There is a 
NOE zone oT seconcarye lime accumulation at a depth of 70, to 95 cm: 
Frequently, these soils are calcareous to the surface, 

Morphologically, these soils have indications of poor 
internal drainage (Appendix IIU-2) and little profile development 
indicating recent deposition of the material. Mottling is generally 
prominent throughout the profile and the matrix colors are very 
ant i 

The particle size analysis shows these soils to have 
large amounts (58 per cent) of silt size (0.05 to 0.002 mm) 
particles in the alluvium portion of the profile. The lacustrine 
poctLonus li Gjeand till portion (LLIC) of the profile are similar 
ieee ems 2CrCishtipuudone co the, Lacustrianeyand tall materials 
previously discussed, 

The Atterbers limits found for the alluvium portion of 
the profile are lower than for the lacustrine and till portions 
which are similar to results discussed previously for the lacustrine 
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portion of the profile determined with bulk density is greater 
than the upper limit of plant available moisture (1/3 bar) and 


approaches the liquid limit. 


Soil Characteristics and Interpretations for Recreation Uses 


Evaluations of soil characteristics for recreation were 
obtained from the detailed site descriptions and selected 
analytical data. Many soil properties affect the use limitations 
Ofisdi UsmiOrerecneation, and the effectsyot 4a given: soil (property 
often vary with different uses. The degree of limitation 
assigned to a particular soil property was dependent on several 
factors. Generally, the four classes denoting limitations (Tables 
I to yII) were based on design or construction considerations 
including economy of operation. The soils were evaluated by 
considering the interaction of the properties to give an overall 
degree of limitation to each mapping unit. Soils with 'none to 
slight' limitations for recreation use are those in which the 
limitations can be easily overcome by correct planning, design, 
and management. Soils with 'severe' limitations include those in 
which careful planning and above-average design and management 
are likely to be uneconomical. Soils with ‘moderate’ limitations 
lie between the previous two classes. Normally the limitations 
of these soils can be overcome by suitable planning and management 
practices. 

The soil properties affecting most recreational uses 


include wetness, susceptibility to flooding, slope gradient, and 
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surface stoniness (Montgomery and Edminster, 1966). Other soil 
properties selected include depth to an impeding horizon and 

surface soil texture for permeability, erodibility, and veget- 

ation stability inferences; Atterberg limits for shrink-swell 
potentigl inferences; bulk density* and plasticity for trafficability 
inferences; natural moisture content and Atterberg limits for 

certain construction inferences such as workability of the under- 
lying material for road subgrade purposes; and soluble sulphate 
content of the underlying soil material for concrete corrosion 
inferences, 

Wetness is a soil property that affects all recreation 
activities, Soils that are wet throughout the season of use have 
characteristics of poor internal drainage and include the poorly 
and very poorly’ drained drainage classes outlined by the N.S.S.C. 
(1968). These soils are considered to have severe limitations for 
all the common recreation facilities. The economic feasibility of 
installing subsurface drainage in these soils is questionable. 
Soils that are wet for only a portion of the season of use and the 
soils with a fluctuating water table that never reaches the surface 
are considered to have moderate limitations for recreation use, 

The imperfectly and moderately-well drained drainage classes out- 
fined by*the N.S.5.C. dare included.” With careful planning, design, 
and management these soils can be used for most recreation facilities; 


however, if possible they should be avoided for the more permanent 


atl. 


* Bulk density is equivalent to ‘Total Unit Weight' in soil 
engineering practice, 
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facilities such as camping areas, playground areas, and building 
Sites-er ieusovisethat are dry during the season of use and have 

a water table greater than three feet from the surface are con- 
sidered to have slight to no limitations for recreation use. The 
moderately-well drained soils have slight limitations and the well 
to rapidly drained soils have no limitations. 

Soils that are subject to flooding during the season of 
use are considered to have severe limitations for recreation 
facilities requiring permanent design considerations (camping areas, 
building sites, and roads). These soils would require flood 
protection structures which may be uneconomical. These soils 
should be developed for the less permanent facilities. Montgomery 
and Edminster (1966) suggest one or two floodings during the season 
of use constitutes only a moderate limitation for picnic areas, 
playenound areas; andjhikingstrhails. These) facilities can be 
moved with relative ease. Thus, these soils can be managed to a 
high level without maintenance costs rising beyond the financial 
capacity of the administration. 

Sicpeagradgent affects thejuse,of soils, fox necreation. 
Generally, slopes of less than two per cent offer no limitation. 
Slepes greater than nine per cent constitute a severe limitation 
for playground areas since levelling costs would become prohibitive. 
Slopes greater than 15 per cent constitute a severe limitation for 
camping areas, picnic areas, and some building sites for the same 
reason. The smaller area required for these facilities relative 


to playground areas is considered responsible for the greater 


\q-- 


he 


tym ae fave eco titoad 
fala atilaw SAT .aoake 
sS36e%4 6faa3 YOJ6W & 
ije ovad_os boezebte 
fuy-ylesszebom 


uy yibiqez 02 


[20 S78 -88u 
es7 aelglirasi 
a & anid Lind 


132 HOFIOBIOT 
; spenimbg bos 


Ts Sanoeztgyetg 
ei , ‘SJ tw bevon 
lava! gid 


to YJloeqBS 


gota ,9iTersaed 

“JaenR eogol2 

chose bretgye lg wR 

‘4 seTeesg seqole 

‘ih SheakG knw gauge 


st: ws fibie off ORBD'T 


nos 85 saa% bene egal, 


tyr a 


* na ey 


» 


tolerance, Hiking trails are not limited until slopes become 
greater than 30 per cent. 

surface stoniness, limits the use of some soils. for 
becreation facilities... Generally, -the non-stony: (class 0) to 
slightly stony (class 1) land as defined by the N.S.S.C. (1968) 
offers no limitation for recreation facilities. Very stony 
(class 3) to excessively stony (class 5) land offers severe 
limitations for camping areas, playground areas, building sites, 
and road subgrade material. The expense of removing the stone 
hazard is considered prohibitive. The very stony (class 3) land 
Ls) considenedsto, constitutesonly a.moderate erage Maree for picnic 
areas and hiking trails because of the lesser areal intensity of 
use associated with these facilities. 

Permeability is an important property affecting, the 
recreation use of soils. Since no permeability measurements were 
made it has been assessed from a consideration of texture, 
structure, and depth to the impeding horizon in the profile. The 
soils were given a permeability rating according to the classes 
defined by O'Neal (1952). Soils with very rapid to moderately 
rapid permeability have no limitations and soils with slow and 
very slow permeability have severe limitations as outlined by 
Montgomery and Edminster (1966). The same classes apply to 
suitability for road subgrade material, It should be noted that 
the degree of limitation due to permeability will vary with 
climate. In high rainfall areas permeability is much more im- 


portant than in low rainfall areas. Since there were no 
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precipitation and storm intensity records available for the study 
areas, it was considered that the annual precipitation was less 
than in the areas where Montgomery and Edminster established their 
groupings. Thus, permeability was assigned a subordinate role in 
determining the overall ratings for the mapping units. 

Surface soil texture is also an important soil property 
COsCOns Cer. = 1100 clay of sand content in the surface horizon 
constitutes a severe limitation for camping and playground areas. 
Soils high in clay become sticky when wet and dry out slowly after 
rains, On the other hand, sandy soils are unstable when dry 
making it difficult to establish sod grasses capable of withstanding 
concentrated human traffic. Generally, sandy’ loam to loam surface 
soil textures are most desirable for recreation purposes. 

Shrink-swell potential was inferred from the Atterberg 
limits and the plasticity chart devised by Casagrande (1932). Soils 
with low to medium shrink-swell potential are considered to have 
none to slight limitations for recreation facilities. Soils with 
a very high-shrink-swell potential are considered to constitute 
severe limitations for use. These soils would require thicker 
gravel pads for camping areas and thus raise the cost of develop- 
ment. Generally, these soils are unsuitable for road subgrade 
material as they tend to be unstable with changing moisture 
SOMdttLLone.,  SOLLS WEED a high shrink-swell potential offer 
moderate limitations for use and thus should be avoided if 


possible, 
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Trafficability was inferred from bulk density of the 
surface relative to the underlying material. Soils with surface 
bulk density nearly equal to that of the underlying material are 
considered to have no limitations for recreation use providing 
the bulk density of the underlying material is greater than 
1.3 g/cc. Soils with surface bulk density values much lower than 
the underlying material are susceptible to compaction and are 
eonsidered to have severe limitations for recreation facilities. 
Soils included in the group generally have Ah and Ahe horizons 
with bulk densities less than one and underlying materials with 
bulk densities greater than 1.3. These soils should be avoided 
because of possible long term damage to the resource base. Also, 
these soils are generally more susceptible to trampling and erosion 
DY either wind oy water. 

The suitability of the underlying soil material for road 
subgrade depends on several additional properties. Workability of 
the underlying material was considered. Workability is considered 
to offer none to slight limitations for road subgrade purposes 
when the liquidity index is between zero and one. Liquidity index 
is calculated from the Atterberg limits and natural moisture 
content (Terzaghi and Peck, 1967). Soils with moderate limitations 
have a liquidity index of less than zero which means these soils 
are too dry to be remolded. Soils with severe limitations have 
a liquidity index of greater than one which means these soils 
have a moisture content such that they tend to fail when remolded, 


The Unified rating was also considered useful for evaluating the 
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soils for subgrade materials. Generally, soils with CL and 

CL-ML ratings are considered to have no limitations and the 

soils with CH, MH, and ML ratings are considered to have severe 
limitations. The soils intermediate between CL and CH are 
considered to have moderate limitations for road subegrades, 
Susceptibility to frost action is also an important consideration 

in selecting soils as a source of subgrade material. Generally, 
soils high in silt content are highly susceptible to frost action. 
Other factors affect frost action as well and one is the availability 
of water. This involves climatic considerations and depth to water 
table measurements which are not available. Thus the susceptibility 
to frost action was not used in establishing soil limitation classes 
for subgrade material. 

Sewage disposal is also an important consideration in 
designing recreation areas, Generally, soils that are slowly or 
rapidly permeable, poorly drained, subject to flooding, or steeply 
sloping have severe limitations for sewage disposal (Montgomery 
and Edminster, 1966). These include the soils high in clay content, 
the sandy soils, and the Gleysolic soils, The most desirable soils 
for sewage disposal have a moderate permeability, are well drained, 
and are situated on nearly level surfaces. 

The soluble sulphate content of the underlying soil 
material is an important factor for buildings with a concrete 
foundation. The U. S. Bureau of Reclamation* has established 


suo. Delyebuseau of Réclamation. 1966. Concrete Manual. 
U.S. Government Printing Office, Washington. 
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classes for sulphate attack on concrete, Soils with zero to 0.1 
per cent soluble sulphate content are considered to have no 
limitations for standard concrete foundations and soils with 0.1 
to 0.2, per cent are considered to have slight limitations.) ‘Soils 
with 0.2 to 0.5 per cent soluble sulphate content are considered 
to have moderate limitations and foundations may require sulphate 
resistant concrete, ,»Soils with ereatexr than,0.5 pertcent soluble 
sulphate are considered to have severe limitations and should be 
avoided, 

The properties used and their limitations for each of the 
recreation facilities considered are presented in Tables I to VII. 
These guides were then used as a "key" to evaluate the mapping 


“UniLts fornyeach particular facility, 


Miquelon Lake Provincial Park, 


The recreation use characteristics of the soils at 

Miquelon Lake Provincial Park are shown in Tables VIII, IX, and X, 
The evaluation of the characteristics for each mapping unit and 
each of the recreation facilities considered is shown in Table XI. 
The enclosed maps show the distribution of the soil limitation 
groupings. The groupings are shown as numbers where 1 represents 
soils with no limitations, 2 represents soils with slight limit- 
ations, 3 represents soils with slight to moderate limitations, 

4 represents soils with moderate limitations, 5 represents soils 
with moderate to severe limitations, and 6 represents soils with 


severe limitations. 
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Thescor (eecharacteristacs: ror recreation use of the. tilt 
profiles; ar Miquelon Lake Provincial Park are listed in Table VIII. 
The Luvisolic soils in the upper portion of the toposequence described 
previously (page 37) have no internal drainage or flooding limit- 
ations for any of the recreation uses considered. These soils 
include the Cooking Lake, Uncas, and Falun series. The Egremont 
soils found on lower slope positions have moderate drainage limit- 
ations and they generally are not subject to flooding during the 
season of use. The Gleysolic soils (Onoway, Mapova, and Demay series) 
have severe internal drainage limitations for all recreation uses 
and they may be subject to more than one flooding during the season 
OLsuse. 

The upland till profiles (Cooking Lake, Uncas, and Falun 
series) have slight to severe slope limitations for all recreation 
uses except hiking trails. The lowland profiles (Gleysolic soils) 
generally have no slope limitations. 

The till profiles are generally considered to have slight 
to moderate surface stoniness limitations with the exception of the 
coarse Cooking Lake phase which has moderate to severe limitations. 
Permeability limitations are considered to be moderate to severe 
for camping areas, playground areas, picnic areas, source of subgrade 
material, and sewage disposal on all these soils except the coarse 
Cooking Lake phase. This soil is considered to have moderate 
permeability limitations for all uses except sewage disposal where 
it is considered to have slight to moderate limitations, 


The surface soil texture and bulk density of the Cooking 
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TABLE VITL. “Ehe=Soil Characteristics for Recreation Use om tenes iat 
Profiles at Miquelon Lake Provincial Park 
Slope Sur face Sur face 
SO EL Gradient Stoni- Perm- Soil 
Series Wetness Flooding 16 ness eability Texture 
Cooking Mod.-well None 5-30 SVZ Slow L 
Lake drained 
Coarse Well None 5-30 53 Mod. SE 
Cooking drained slow 
Lake 
Uncas Mod.-well None 5- 9 S2 Slow L 
drained 
Falun Well None 2- 5 o2 Slow iL 
drained 
Egremont Imperfectly None pas XS) 52 Slow L 
drained 
Onoway Poorly Subgectatom. O- 5 Sl Slow L-CL 
drained or more flood- 
ings during 
season of use 
Mapova Poorly SUD eCtm ton! O- 5 Sl Slow L-CL 
drained or more flood- 
ings during 
season of use 
Demay Poorly subject to 1! O- 5 Sl Slow L-SiL 
drained or more flood- 


Shrink-Swell 


Potential 
I [sl@Ve « (CG lkexe . 
Med. Med. 
Low Low 
Low- Low 
Med. 
Med. Med. 
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Lake soils indicate these soils have none to slight limitations for 
the recreation facilities considered. The soils with Ah and Ahe 
horizons (Uncas, Falun, Egremont, and Onoway series) greater than 
five centimetres have low surface bulk densities and are considered 
to have severe trafficability limitations for camping areas, picnic 
areas, playground areas, and hiking trails. The surface texture of 
the Gleysolic soils indicates slight to moderate limitations for 
use, 

ihe Brand) CG horizons of the till profiles’ have a low to 
medium shrink-swell potential and are considered to offer slight 
limitations for use. Generally, the natural moisture content of 
these soils is favorable and enables use of the C horizon material 
as a source of road subgrade. The coarse Cooking Lake phase is 
the exception. The natural moisture content in the C horizon of 
this soil is generally low (negative liquidity index) indicating 
these soils cannot be remolded in- their present state. The 
soluble sulphate content of the C horizon material of the Cooking 
Lake soils is generally between 0.1 and 0.2 per cent indicating 
these soils have slight limitations for using standard concrete 
in foundations of buildings. 

The soil characteristics for recreation use of the lacust- 
rine profiles at Miquelon Lake Provincial Park are listed in Table IX. 
The Luvisolic and Solonetzic soils (Maywood, Monique, and Tawayik 
eee) have slight to moderate internal drainage limitations for 
the recreation facilities considered, and are not susceptible to 


flooding at any time during the season of use. The Gleysolic 
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AVN MIAD, IDC. The Soil Characteristics for Recreation Use of the Lacustrine 
Profiles at Miquelon Lake Provincial Park 


a a he en 


Slope Sur face Sur face 
Soil Gradient Stoni- Perm- Soil 
Series Wetness Flooding i ness _ eability Texture 
Maywood Imperfectly None 3-9 SO Slow to SiL- 
to mod.-well very slow SiCL 
drained 
Monique Imperfectly None 2-9 SO Slow to SiGL 
to mod.-well very slow 
drained 
Tawayik Imperfectly None 2-5 SO Slow to SiCL 
to mod.-well very slow 
drained 
Raven Poorly Subject to 1 0-5 SO Slow to Sic 
drained or more flood- very slow 
ings during 
season of use 
Deville Poorly Subject. to aL 0-5 SO Siow to SiCL 
drained or more flood- very slow 
ings during 
season of use 
Wildwood Poorly subject to L 0-5 SO Slow to SiCL= 
drained or more flood- very slow SiC 
ings during 
season of use 
Boag Poorly Subject to l O=2 10) Slow to Sic 
drained or more flood- very slow 
ings during 
season of use 
Bittern Poorly subject. to 1 0-2 SO Slow to Sic 
drained or more flood- 


ings during 
season of use 
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soils have severe internal drainage limitations and may be susceptible 
to one or more floodings during the season of use. These soils have 
moderate slope limitations only for playground areas and sewage 
disposal. Surface stoniness is no problem. 

Permeability limitations of these soils are severe and 
the surface texture limitations are moderate to severe. Due to their 
high clay content which is predominantly montmorillonitic, the shrink- 
swell potential of these soils is medium to high. These soils have 
moderate shrink-swell limitations for use. In the soils with thin 
(<90 cm) lacustrine profiles the underlying till material is 
considered accessible as a source of road subgrade and these soils 
are rated as having slight limitations as a source of road subgrade, 
These soils are the Monique and Tawayik series. The surface bulk 
density of these soils indicates slight trafficability Limitations 
for use. This does not hold true for the Tawayik soils which have 
Ah horizons greater than five centimetres: thick. 

Generally, the natural moisture content in these soils 
is favorable and enables the LIC horizon material to be used as a 
source of road subgrade. The Unified rating of the IIC horizon 
material supports the above statement. At some time during the 
year the natural moisture content of the Gleysolic soils may become 
very high resulting in a liquidity index greater than one. This 
indicates these soils will fail to a "slurry" when remolded and 
thus have severe limitations as a source of road subgrade. The 
soluble sulphate content in the C and LIC horizons of these soils 


often exceeds 0.2 per cent indicating these soils may be corrosive to 
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TNE De the Sot CharactertstLless fom Recneatl ons Usero matunes peach 
Deposit Profiles at Miquelon Lake Provincial Park 


Slope Surface Sur face 
Soil Gradient Stoni- Perm- Soil 
Series Wetness Flooding ho ness eability Texture 
Wanisan Poorly Subject. to liam 2-5 S0- Mod. Coarse, 
(2) drained or more flood- $5 slow med., and 
- ings during fine sand 
season of use 
(3) Poorly Sub pecteto: ) 0-5 sO Mod, Coarse, 
drained or more flood- med,, and 
ings during fine sand 
season of use 
(4) Poorly None 0-5 si) Rapid Coarse, 
drained med., and 


fine sand 


©) Imperfectly None 0-5 SO Rapid Coarse, 
drained. med,, and 
fine sand 


Lindbrook Rapidly None 0-5 SO Very Fine and 
drained rapid med, 
gravel 
Coarse Rapidly None 0-5 SO Very Coarse 
Lindbrook drained rapid gravel and 
cobbles 


a 


iB Hosa G lowe 5 


Very high in Lac- 
ustrine portion 


Shrink-Swell 


Potential 


med pat fs tL LL 
portion 


Med-ain, till 


ELLY portion 


Se One 


Bulk Density 


g/cc 
Sur face 


C 


Howe 


Liquidity 
Index 
G. isloye 


Unified 
Rating 
G [EOI « 


CL 


CL 


Soluble 
Sulphate 
lf 
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e220 
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fine sand 
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standard concrete foundations. 

The soil characteristics for recreation use of the beach 
deposit profiles (Wanisan and Lindbrook series) at Miquelon Lake 
Proyvinewvale fark tanemlisted ini @able XU The 'Gleysolic soils 
(Wanisan series) have moderate to severe drainage limitations for 


recreation use. The deepest phase (W,5) of this series may have 


slight to moderate limitations. The Regosolic soils (Lindbrook 


series) have no drainage limitations. The two shallow phases (W,2 
and W,3) of the Wanisan series may be susceptible to flooding 


during the season of use. The remaining beach deposit soils are 
not susceptible to flooding. There are no slope limitations on 
these soils. Surface stoniness is a severe limitation in the 
Wanisan 2 and coarse Lindbrook phases, 

The permeability limitations of these soils are moderate 
in the Wanisan 2 phase and only slight in the other Wanisan phases. 
Surface texture limitations are moderate to severe. These soils 
are not subject to shrink-swell problems except in the shallow 
phases of the Wanisan series. In these cases the same limitations 
that were discussed for the till and lacustrine profiles apply. 

The natural moisture content of the underlying till and 
lacustrine material associated with the Wanisan soils may reach a 
level high enough to result in a liquidity index greater than one. 
Thus, these soils should be avoided for a source of road subgrade 
even though the Unified rating suggests the underlying till material 
has no limitations for use. The soluble sulphate content of the 


underlying till material frequently exceeds 0.2 per cent indicating 
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PPoieett. lhe Desree*ot Limitation* of the Soils at Miquelon Lake 
Provincial’ Park for Recreation Use 


es — 


Road Loc- 
ation and 
Mapping Camping Playground Picnic Hiking Permanent Subgrade Sewage 
Unit Areas Areas Areas Trails Buildings source Disposal 


Cooking Lake 


JAAS 4 4 2 1 2 3 4 
IV 2) 6 4 2 4 4 5 
V 6 6 6 4 6 6 6 
Cooking Lake 
coarse phase 
Itt 3 6 4 2 4 5 3 
IV 6 6 4 2 6 5 5 
V 6 6 3) 4 6 6 6 
Uncas 
eee 4 4 4 6 Z 3 4 
Falun 
IT 2 4 4 6 2 5 4 
Egremont 
Aya 4 4 4 6 4 4 5 
DEL 4 5 4 6 4 4 5 
Onoway 
ean: tt 6 6 6 6 6 6 6 
Mapova 
ce 6 6 6 6 6 6 6 
Demay 
ae 6 6 6 6 6 6 6 
Maywood 
CLL 4 4 4 2 2 6 3) 
Monique | 
Ok 4 4 4 4 4 3 4 
lei 4 5 4 4 Z 3 4 
Tawayik 
Ai 4 9) 4 4 2 3 4 
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TABLE XI. (Continued) 


Road Loc- 
ation and 
Mapping Camping Playground Picnic Hiking Permanent Subgrade Sewage 


Unit Areas Areas Areas Trails Buildings Source Disposal 
- Deville 
i) Ehae Wie 6 6 6 6 6 6 6 
Westwind 
Tand 1 6 6 6 6 6 6 6 
Boag 
I 6 6 6 6 6 6 6 
Bittern 
I 6 6 6 6 6 6 6 
Wanisan 2 6 6 6 6 6 6 6 
Wanisan 2 
stony phase 6 6 6 6 6 6 6 
Wanisan 3 6 6 6 6 6 4 6 
Wanisan 4 5) 5 4 5 5 4 6 
Wanisan 5 4 4 4 5 5 4 6 
Lindbrook 1 1 ik a l 4 6 
Lindbrook 
coarse phase 6 6 5 5 6 1 6 
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- no limitations 

= slientslimivations 

- slight to mod. limitations 
mod. Limitations 

- mod. to severe limitations 
- severe Limitations 
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these soils may be corrosive to standard concrete foundations. 


Sir Winston Churchill Provincial Park. 

Therenatecterrstics for recreation use Of the soils at 
Sim Winston)’ Ghurchili Provincial Park are shown im Tables X11, XIII, 
“IV, and XV. The evaluation of the characteristics for each mapping 
Upiteandreach or the recreation facilities considered is shown in 
Gable AVI. The enclosed maps show the distribution of the soil 
limitation groupings. As for Miquelon Lake Provincial Park, the 
groupings are represented by numbers. 

PhersoOnercneracterisStics for recreation use of the till 
profiles in the park are listed in Table XII. These «soils (Luvisolic) 
have slight to moderate internal drainage limitations and are not 
Subject to flooding during the season of use. The Lac La Biche soils 
May DesSubject to one or two floodings durine the season of use, 
Slope limitations Of these soils are severe only for picnic areas 
and sewage disposal. The level areas tend to be depressional and 
are considered to have moderate slope limitations for this reason. 
Surface stoniness is generally not a problem. The soils on the 
Grandia) till bave severe permeability limitations and the soils on 
the Athabasca till have moderate permeability limitations. Surface 
Cercure is generally not a limitation, 

The bulk density of the sur face horizons in these soils 
Ls Lower than the underlying till. Thus, these soils are subject 
to compaction under heavy use and are considered to have moderate 


limitebvone fon use. Thersoils; with Ah and. Ahe horizons greater 
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PABLBeX Cl - The Soil Characteristics for Recreation Use of the AREAL 
Profiles at Sir Winston Churchill Provincial Park 


a 


Slope Surface Sur face 
Soil Gradient Stoni- Perm- Soil 
Series Wetness Flooding a ness eability Texture 
Grandin Mod.-well None 0-15 SA. Slow SiL- 
to imperfectly SL 
drained 
Winston Mod.-well None 0-15 Sl Slow LE 
drained 
Lac La Imperfectly None 2- 5 sel Slow L 
Biche drained 
Athabasca Mod.-well None 2-15 SZ Mod. E=Si 
drained slow 
Grosmont Mod.-well None 5- 9 ; S2 Mod, G 
drained slow 


Beret ye 


Shrink-Swell BuLk Density. Ligurdity 

Potential g/cc Index 
BeHor? GEnot. Sur face CT Hor. Cello, 
Med. Med, Ly LO lade) 0.4 


Unified 
Rating 
G lowe . 


CL 


than five centimetres in thickness (Winston, Lac La Biche, and 
Grosmont series) are likely to have lower surface bulk densities 
than the Orthic Gray Luvisols (Grandin and Athabasca series) and 
thus be more susceptible to compaction. These soils are considered 
Eophave moderate to severe traificability limitations. The shrink- 
swell potential of the B and C horizon material of these soils is 
medium and constitutes only slight limitations for use. 

The natural moisture content in the C horizon of these 
soils is generally favorable and enables use of the material as a 
source for road subgrade. The Unified rating further supports the 
above statement. The soluble sulphate content of the C horizon 
material was considered to be negligible. 

The soil characteristics for recreation use of the lacustrine 
profiles in the park are listed in Table XIII. The Luvisolic soils 
(Maywood, Miquelon, Macola, Tawayik, and Red Fox series) have slight 
to moderate internal drainage limitations and are not subject to 
flooding during the season of use. The Red Fox soils may be subject 
to one or more floodings during the season of use. The Gleysolic 
soils (Snipe and Sawdy series) have severe internal drainage limit- 
ations and may be subject to one or more floodings during the season 
OEsuse. 

The Luvisolic soils have from none to severe slope limit- 
ations for use and the Gleysolic soils, generally found in depressional 
areas, have no slope limitations. Surface stoniness is not a problem 
in these soils. These soils are considered to have severe permeability 


Hitteatious and the “surface texture offers moderate Limitations for use, 
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IEANBILIE, XCEL The Soil Characteristics for Recreation Use of the Lacustrine 
Profiles at. Sit Winston Churchill Provinetamerare 


Slope Surface Sur face 
Soil Gradient Stoni- Perm- Soil 
perles” Wetness Flooding i ness eability Texture 
Maywood Imperfectly None 2-30 S10) Slow SiL- 
to mod.-well SiCL 
drained 
Miquelon JImperfectly None Wes) SO Slow SiL- 
to mod.-well SiCL 
drained 
Macola Imperfectly None 2=15 0) Slow SiL-L 
to mod.-well 
drained 
Tawayik Imperfectly None 29 SO Slow SiL-L 
to mod.-well 
drained 
Red Fox tmpertectly | Subject to 1) 0= 2 SO Slow SiL-L 
drained or more flood- 


ings during 
season of use 


Snipe Poorly Subject to 1 OQ- 2 SO Slow SiL 
drained or more flood- 
ings during 
season of use 


Sawdy Poorly subject to 1° 0-'2 SO Slow SiL 
drained or more flood- 
ings during 
season of use 


ee ea ae ana a a rh eg 


“Ode 


an a tee 


Shrink-Swell Bulk Density Liquidity Unified 
Potential e/ec Index Rating 
Boor. CrHoy. Sur face_ Guillor. GmHOw. Calon. 
High -- 2 1.4 -0.3 CL-CH 
High to Very Led 1.4 -0.1 CH 
very 
high 
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2 952 


The surface bulk density of these soils indicates these 
soils are not subject to compaction under heavy use. These soils 
ive considered to have no limitation fer tratficability. The soils 
with Ah horizons greater than five centimetres thick would have 
lower surface bulk densities and thus are subject to compaction. 
These soils are considered to have moderate trafficability limit- 
ations for use. 

The shrink-swell potential of the B and C horizon material 
of these soils is high to very high indicating moderate to severe 
limitations for use. The natural moisture content in the C horizons 
of these soils is generally unfavorable. The negative liquidity 
index indicates moisture requirements for remolding. When this is 
combined with the high shrink-swell potential, these soils are not 
favorable as a source of road subgrade. In the soils with thin 
(<90 cm) lacustrine profiles the underlying till may be used as a 
source of road subgrade. AI1l leo sree profiles are considered 
to have moderate shrink-swell limitations for uses not requiring 
G@ictuuevace Gt, tne coil. | 50luble sulphate content of the € horizon 
material was considered to constitute no limitations to standard 
concrete foundations. 

The soil characteristics for recreation use of the alluvial- 
lacustrine profiles in the park are listed in Table XIV. These soils 
are found in depressional areas and surface drainage channels. As a 
result these soils usually have severe internal drainage limitations 
and may be susceptible to one or more floodings during the season of 


use. In most cases these soils are Gleysolics. However, the Rich 
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TABLE XIV 


(See over) 


TWN, CNS The Soil Characteristics for Recreation Use of the Alluvial- 
Lacustrine Profiles at Sir Winston Churchill Provineialy Park 


Slope Surface Sur face 
Soil Gradient Stoni- Perm- Soil 
Series Wetness Flooding if ness eability. Textuve 
Rich Lake Imperfectly None eZ 0) Mod. SiL 
drained 
Wanham Poorly to Sub jectr uo O=2 SO Mod. SiL 
very poorly 1 or more slow 
floodings 
during sea- 
son of use 
Lacroix Poorly Subject to 2-5 10) Mod. L-SL 
drained 1 or more slow 


floodings 
during sea- 
son of use 


Shrink-Swell 
Potential 
Be Hor. (G aloe - 


iLowy mm 6 
Bvehoasin se Lic 
Meda tn. on dlelG 


Sey he 


Bulk Density 


eheC 
Sur face (CG iskere , 
ibe24 1.40 
-- 1.40 
-- 70 


Liquidity 
Index 
(G, isles 


Unified 
Rating 
CHhlow: 


CL-ML 
CL 
CL 


cE Oeme 


Lake soils were considered to have slightly better drainage qualities 
than most soils found on the alluvial-lacustrine material. These 
soils have no slope or surface stoniness limitations, and moderate 
permeability and surface texture limitations. 

The shrink-swell potential is low in the alluvium portion 
Of the profile, high in the lacustrine portion, and medium in the 
till portion. These soils are considered to have moderate shrink- 
swell limitations for all recreation activities not requiring 
disturbance of the profile. The surface bulk density indicates 
these soils are relatively compact and thus have no trafficability 
limitations. 

The natural moisture content in relation to the Atterberg 
limits in the alluvium portion of the Lacroix soils may be great 
enough to give a liquidity index greater than one indicating these 
soils may fail when remolded. Thus, these soils are considered to 
have severe limitations for locating permanent buildings. The 
Unified rating indicates the underlying till material is a suitable 
source for road subgrade. The soluble sulphate content of the 
underlying material in these soils was considered to be negligible. 

The soil characteristics for recreation use of the coarse 
Pex turcdeproctleceinp tne park yare listed in Table XV.;. These soils 
have no internal drainage limitations for any of the recreation 
facilities considered except sewage disposal and location of roads. 
Other than the Medley soils, these soils are not susceptible to 
flooding during the season of use. Permeability was considered to 


be a severe limitation for road subgrade and sewage disposal. 
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PARTE XV. The Soil Characteristics for Recreation Use of the Coarse 
Textured Profiles at Sir Winston Churchill Provincial Park 


Ce IED SCS aS EERE Ge TEESE a 


Slope Sur face Sur face 
Soil Gradient Stoni= Perm- SOLE 

Series Wetness Flooding lo ness eability Texture 

Culp Well to None 5-30+ SO Rapid LS 
rapidly 
drained 

Nestow Rapidly None 2-30+ SO Very Ls 
drained rapid 

Edwand Rapidly None 0- 9 S3 Very SL-LS 
drained rapid 

Downing Rapidly None 0O- 9 $3 Very SL-LS 
drained rapid 

Medley Rapidly Subject to Q- 5 SO Very Coarse 
drained 1 or more rapid sand 


floodings 
during sea- 
son of use 


= 100) = 


Shrink-Swell Bulk Density Liquidity Unified 
Potential g/cc Index Rating 
Hor. Cauows: Surtace Cahor. Goon, = Gior. 
oes 22 ac = == Se 
ae = ae 2S Se SP 
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Generally, shrink-swell potential and surface texture of these soils 
constitute no limitation for use. 

The Culp and Nestow soils have slight to severe slope 
limitations and the others have slight to moderate slope limitations. 
Surface stoniness constitutes a severe limitation in the Edwand and 
Downing soils for all uses except picnic areas and hiking trails. 

The natural moisture content of these soils is generally 
low due to their low moisture holding capacity. As a result these 
soils were considered to be unsuitable as a source of road subgrade. 
The Unified rating indicates the C horizon material of the Edwand 
soils is well graded and thus may be used as a source of gravel 
for road surfacing. The soluble sulphate content of these soils 


was considered to be negligible. 
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TABLE XVI 
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. The Degree of Limitation* of the Soils at Sir Winston 
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TABLE XVL. (Continued) 
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Road Loc- 
ation and 
Mapping Camping Playground Picnic Hiking Permanent Subgrade Sewage 


_Unit Areas Areas Areas Trails Buildings Source Disposal 
Red Fox 
ile 5 5) 4 A 4 6 5 
Snipe 
us 6 6 6 6 6 6 6 
Sawdy 
i 6 6 6 6 6 6 6 
Rich Lake 
af 4 4 4 4 4 6 4 
Wanham 
i 6 6 6 6 6 6 6 
Lacroix 
ih 6 6 » 5 6 5 6 
Culp 
EUS fe 4 2 4 8) 6 6 
V 6 6 6 5 6 6 6 
Nestow 
eh 3) 4 3 4 3 6 6 
ish 4 4 4 4 3 6 6 
IV 5 6 4 4 4 6 6 
V 6 6 6 5 6 6 6 
Edcwand 
iE 5) 5 4 4 5 1 6 
inte 5 5 4 4 5 1 6 
ieee 5 6 4 4 5 1 6 
IV 6 6 4 4 5 1 6 
Downing 
I 5 5 4 4 4 8) 5 
LE 5 5 4 4 4 5 5 
Hal 5 6 4 4 4 5 5 
Medley 
I 2 4 2 *) 4 6 6 
Tt 2 4 2 5 4 6 6 
* 1 - no limitations ‘vee 4 mod. limitations 
2 - slight limitations 5 - mod. to severe limitations 


Bee esligut to mod. limitations 6 - severe limitations 
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VI. SUMMARY AND CONCLUSIONS 


Recently, the increased demand and competition for land 
has resulted in an increased demand for careful land use planning. 
The planning of outdoor recreation areas is no exception. In 
studies conducted elsewhere soil survey information has been found 
essential to planning outdoor recreation areas, Thus, the purpose 
of this project is to provide some basic soil survey information 
for two Alberta provincial parks and to determine the applicability 
of the information in establishing suitability soil groupings for 
Vemlous OULdOOr recreation, ACLaViLtLes. 

Detailed soil surveys were conducted and representative 
soils of dominant mapping units were characterized by chemical and 
physical analyses, ~sOLlLs Of the Luvisolic order were found to be 
dominant in both parks. Miquelon Lake Provincial Park is character- 
ized by hummocky terrain on which the soils occur in a toposequence. 
Bie ioCCONMeNULe iiLimeCOvinNcw abe bark, .On the Other hand; 15 
characterized by very complex soil patterns on which topography 
appears to have no influence. 

The soil characteristics selected for interpretive use 
are wetness, susceptibility to flooding, slope gradient, surface 


stoniness, permeability, surface soil texture, shrink-swell 
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potential, bulk density of the surface, liquidity index, the 
Unified rating, and soluble sulphate content. Wetness, suscept- 
ibility to flooding, and slope gradient are considered to affect 
all recreation activities, The others were used where applicable. 
The soil characteristics applicable to each recreation activity 
are separated into classes and the mapping units grouped accordingly. 

The Luvisolic soils in both parks are considered to have 
moderate to severe limitations for all recreation uses and the 
Gleysolic soils are considered to have severe limitations, The 
continuing decline of the water level in Miquelon Lake may alleviate 
the severity of limitations of the Gleysolic soils at Miquelon Lake 
Provincial Park. The areal extent of soils with slight limitations 
for recreation use is minimal in both parks. Thus, careful planning, 
design, and management are required for the development of these two 
parks, 

Although the findings of this study indicate most soils 
in the two parks have moderate to severe soil limitations for 
recreation use, it is not suggesting development should be avoided. 
The main purpose of soil survey information in recreation land use 
planning is to outline problem soils to the planners. Thus, soil 
survey information can be accepted as an essential aid in recreation 
land use planning but should not be considered as the only decision 
making tool. 

Another important limitation of this study is that the 


soil limitation groupings presented are applicable only in the 
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areas considered, Extrapolation of the information to other geo- 
graphical locations is not recommended because the groupings were 
established with the particular environmental conditions of each 

park in mind. The study was intended to provide interpretations 

Oresolie survey mimlormation for recreation use and not as a 


comprehensive interpretive classification system. 
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KEY TO APPENDICES 


Topography and Drainage Classes: According to N.S.S.C., (1968). 


Vegetation: Taxonomic name (common name). 


Trees: 


Shrubs: 


Half-shrubs: 


Herbs: 


Populus tremuloides (Trembling Aspen), 
Populus balsamifera (Balsam Poplar), Abies 


balsamea (Balsam Fir), Betula papyrifera 
(White Birch), Picea glauca (White Spruce), 
Prunus americana (American Plum), Prunus 


pennsylvanica (Pin Cherry). 


Salix spp. (Willow), Rosa spp. (Rose), 
Cornus stolonifera (Red Osier Dogwood), 
Rubus _ strigosus (Wild Raspberry), Corylus 
cornuta (Beaked Hazelnut), Symphoricarpos 
albus (Snowberry), Sheperdia canadensis 
(Buf falo- berry), Amelanchier alt alnifolia 
(Saskatoon-berry), Viburnum edule (Low-bush 
Cranberry), Ribes glandulosum (Skunk berry), 


Ribes spp. (Gooseberry), Lonicera involucrata 


(Bracted Honeysuckle), Lonicera dioica (Twining 
Honeysuckle), Alnus spp. (Alder). 


Cornus canadensis (Bunchberry), Linnaea 
borealis (Twin Flower), Rubus pubescens (Dew 
berry). 


Achillea millefolium (Common Tarrow), Actaea 
rubra (Red and White Baneberry), Aralia 
nudicaulis (Wild Sarsaparilla), Arnica cor cordiiolia 
(Heartleaf Arnica), Aster conspicuous (Showy 
Ascenm) MeAsiten spp. (Aster), Disporum trachycarpon 
(Fairy bells), Epilobium angustifolium (Fire- 
weed), Fragaria virginiana (Wild Strawberry), 
Galium boreale (Northern Bedstraw), Galium 
trifolium (Sweet-scented Bedstraw), Heracleum 
lonatum (Cow Parsnip), Lathyrus ochroleucus 
(Peavine), Maianthemum canadense (Wild Lily- 
of-the- Valley), Mertensia paniculata (Bluebells), 
Mintel tasnuda (Bishop ' S-cap) betacites palmatus 
(Palmate- leaved Colt's foot), Pyrola asarifolia 
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Grasses: 


Ferns and 


Fern Allies: 


Mosses: 


Profile Descriptions: 


(Wintergreen), Streptopus amplenifolius 
(Twisted Stalk), Vicia americana (Vetch), 
Viola adunca (Early Blue Violet), Viola 

rent tolvar(Kedney-leat Violet), Urtica 
gracilis (Common Nettles), Asclepias _ 
syriaca (Common Milkweed), Chenopodium album 
le (Lambl s*Quarters), Cirsium arvense (L.) 
Scap. (Canada Thistle), Geranium spp. 


(Geranium). 


Hordeum jubatum (Foxtail Barley), Festuca 
scabrella (Rough Fescue), Bromus spp. (Brome). 


Equisetum arvense L. (Field Horsetail). 
Ptilium spp. (Plum Moss), Hylocomium spp. 


(Feather Moss). 


AeeCordingstOuNcows.C.) (19039. 


Abbreviations in Tabte of Data: 


CaCO Equiv. 
Orem Cre.) 


Ave 
Rge 
jacateacap. 


X-ray Diffractograms; 


(%) - Calcium carbonate equivalent 


Organic carbon 
Millequivalents 

Total exchange capacity 
Electrical conductivity 
Sand (2 - 0.05 mm) 

Sat COs s-m0 2 C02 smn) 


Clay ( 0.002 mm) 
Liquid limit 
Plasticity index 
Liquidity index 
Bulk density 
Moisture 

Average 

Range 

Saturation Capacity 


- Heat treated sample 


eeeeg ys Glycolated sample 


Robot haa Thuis ft ada 498 - (hee ; 
4 AST Suast rie dict a ) mE 6 a 
stoi satel Tees ) QoF® 
B50 4] Kako paat=ve set: 
eee are | 
is metbngain,' limits ae a a iad Thee 
GD seakirve nea) Baobrian otal WEY “oe ’ 
$99e wes duasd e147 Behe) ..quMe leo 
Raith 


q 


\ 


: + 
Bavey , ( inti Lingeut) sage Ree TD 
(ones). ey Poue mmo3h ,(aysagd ngec 2a 
‘ bp ents ; en 
Lg rhe 4 bla} j fib ss ivz& ; ‘ : ' : : 7 
lao! 4 2e IVETE Ws 2 ME poard fA ir¥sT a 7 
i mistinosoly yCeralt emit)»: nue wideibes i = 
. (820R wai _ 
va a 
»(860])..9.2,8.4 of Gutiwasen  pnodsqhyousd slthoxt 4 
wy 


Ade) do 214s? wl snot verear sy: 


Indibyings olpondieo guiale?, = 6B) vinp® Oda: : 

boluses sinknas - Gh Deas . r 
27aicy i po TIM , . 

YJtabans Saredixs fe36T > 

Vitvitoetsins. Ai vaests - = 

Cen e0..0 - SY bee - 

(mor £00.Q = p00) 31. 

(mi-$00.0 ) val = _ 

= abhil bitipiy = 

mabal yitords + - 

nabik yo even 

QakBrak + 

an a 

Spesavl + 


; arer Us siaksieaene - 


- _, Baur beaters. aes - 
? steimne insert 


APPENDIX AL 


Morphological and Analytical Characteristics of the Soils 


at Miquelon Lake Provincial Park 
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AI A-1 


CLAS SILLA Lei 


Sub-group: Orthic Gray Luvisol 

Series: Cooking Lake (Ck) 

7th Approximation Equivalent: Lypic Cryoboralit 
Profile Number; M 55 


Papente Matemial: Brown colored till 
Topography: e slope; SE aspect 
Elevation above Lake Level: 6.1 metres 
Drainage Class: Moderately well 


Vegetation and Cover Estimates: 

ieceaCanop yee. wecemulor desu (20/.) bP. palsami tera (107). 

Shrubs; ROsa SPO se ChwscOlomigeray (Ua0/,)e Cw 
ComUmam Gly;) Me oewma UD resin Uo.) smAamea lado dda 
(1h), V. edule (1%), Ribes spp. 

Halt—-shrups: = Re pubescens. 

Herbs: Pee cup ten len vi cetiniona, |G. vereale, ie 
lonatum, V. americana, V. adunca, 


Geranium spp. 
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EH 


Ae 


AB 


Bt 


BCk 


BCca 


Cca 


Ck 


DEPTH (cm.) 


5-0 


0-23 


23-27) 
Vt hal SF 2 


62-75 


75-100 


100-130 


130-150+ 


AI A-2 


DESCRIPTION 
Very dark brown (7.5YR 2/2) when dry; semi-decomposed leaf matter. 


Dark brown (10YR 4/3) when moist and pale brown (10YR 5.5/3) when dry; 
L; moderate medium platy; friable and slightly hard; abundant fine and 
medium random roots and few coarse horizontal roots; many very fine 
vesicular and interstitial pores; pH 6.3; clear smooth boundary; 20 to 
Z25eCMaat nicks 


Not sampled or described. 


Very dark grayish brown (10YR 3/2) when moist and gray (10YR 5.5/1) 
when dry; C; moderate medium columnar macro-structure and strong fine 
and medium sub-angular blocky meso-structure; firm and hard; plentiful 
fine vertical] exped roots and plentiful medium vertical and horizontal 
exped roots; common very fine vesicular and interstitial pores; many 
thin clay films on vertical ped surfaces and common thin clay films 
on horizontal ped surfaces; pH 5.9; clear smooth boundary; 30 to 40 
Cine Ke. se 


Very dark grayish brown (10YR 3/2) exterior color when moist and gray 
(10YR 5.5/1) when dry and dark yellowish brown (10YR 4/4) interior 
color when moist and yellowish brown to light yellowish brown 

(10YR 5.5/4) when dry; C; moderate fine and medium sub-angular blocky; 
firm and hard; few fine vertical exped roots and plentiful medium 
vertical exped roots; common very fine vesicular-and interstitial 
pores; common thin clay films on vertical ped surfaces; very weakly 
effervescent; pH 7.0; clear smooth boundary; 10 to 15 cm. thick. 


Gray (10YR 6/1) exterior color when dry and yellowish brown to light 
yellowish brown (10YR 5.5/4) interior color when dry with light aray 
(10YR 7/2) carbonate accumulations when dry; C; moderate fine and 
medium sub-angular blocky; firm and hard; plentiful fine and medium 
vertical exped roots; common very fine vesicular pores and few very 
fine interstitial pores; few thin clay films; common fine distinct 
carbonate accumulations; moderately effervescent; pH 7.2; clear 
smooth boundary; 20 to 30 cm. thick. 


Dark gray (10YR 4/1) when moist and gray (10YR 6/1) when dry and 

dark yellowish brown (10YR 4/4) when moist and light yellowish brown 
(10YR 6/3) when dry with light gray (10YR 7/2) carbonate accumulations; 
CL; massive; friable and hard; few roots; common very fine vesicular 
pores; many fine distinct carbonate accumulations; strongly efferves- 
cent; pH 7.4; clear smooth boundary; 25 to 35 cm. thick. 


Dark gray (10YR 4/1) when moist and gray (10YR 6/1) when dry and dark 
yellowish brown (10YR 4/4) when moist and light yellowish brown 

(10YR 6/3) when dry; CL-SCL; massive; friable and hard; very few 
roots; few very fine vesicular pores; moderately effervescent; pH 7.5. 
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Profile Number M. 


Horizon 
Depth(cm) 


CHEMICAL ANALYSES 
pH 


CaCO, Equiv. (4%) 
Oneamc cz) 


Exchange 


Analysis Ca 


(meq/100 g) 


Soluble 


Salts Mg 


(meq/1) 


EC (mmhos/cm) 


PHYSICAL ANALYSES 
Particle Ss 


Size Sas 


Analysis (%) C 


USDA Text. Class 


Unified Rating 
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Classi fieat ion: 


Sub-group: Orthic Gray Luvisol 

Series: Cooking Lake (Ck) 

7th Approximation Equivalent: Typic Cryoboralf 
Profile Number: M. 237 


Parent Material: Brown colored till 
Topography: d slope; W aspect 

Elevation above Lake Level: 19.8 metres 
Drainage Class; Moderately well 


Vegetation and Cover Estimates; 
tnees Canopy: Poe tremuloides (G30,) . 


Shrubs; Hoses s DOR mC EO Ontberda( 1-30), ah. 


See eOcuom la), eGnemcormute (l=5/4) a. 


albus (1%), S. canadensis, A. alnifolia 


Glo maeme CO Len CLL): 


Halft-shrubs: C. canadensis, L. borealis, R. pubescens. 


Herbs: Aw!) betolium, Av sudicaulisy Ay cordifolia, 


A. conspicuous, Aster spp., G. boreale, L. 
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DESCRIPTION 
Semi- and well decomposed leaf matter. 
Not described or sampled. 


Brown (10YR 5/3) when moist and pale brown (10YR 6/3) when dry; 

SCL-SL; moderate medium platy; slightly plastic, friable, slightly 
hard; plentiful fine vertical roots, abundant medium horizontal roots, 
and plentiful coarse horizontal roots; many very fine vesicular pores 
and common very fine interstitial pores; pH 5.9; clear smooth boundary; 
7 tO WS Cita tanks 


Dark brown to dark yellowish brown (10YR 4/3.5) when moist and yel- 
lowish brown (10YR 5/4) when dry; SCL; weak fine sub-angular blocky; 
plastic, friable, and hard; plentiful fine vertical roots, abundant 
medium vertical and horizontal roots, and few coarse horizontal roots; 
many very fine vesicular and interstitial pores; pH 5.3; clear smooth 
boundary; 7 to 15 cm. thick. 


Dark yellowish brown (10YR 3/4) exterior color when moist and yel- 
lowish brown (10YR 5/4) when dry and dark yellowish brown (10YR 4/4) 
interior color when moist and yellowish brown (10YR 5/4) when dry; 
SCL; moderately strong fine sub-angular blocky; plastic, friable, and 
hard; plentiful fine vertical roots and abundant medium random roots; 
many very fine interstitial pores; common thin clay films on vertical 
ped surfaces and few thin clay films on horizontal ped surfaces; pH 
5.0; clear smooth boundary; 10 to 15 cm. thick. 


Dark yellowish brown (10YR 4/4) exterior color when moist and yel- 
lowish brown (10YR 5/4) when dry and dark yellowish brown (10YR 3.5/4) 
interior color when moist and yellowish brown (10YR 5/4) when dry; 
SCL; weak medium prismatic macro-structure and strong fine and medium 
sub-angular blocky meso-structure; plastic, firm, and very hard; 
plentiful fine vertical roots and plentiful medium random roots; few 
very fine vesicular pores and common very fine interstitial pores; 
many thin clay films on vertical meso-structure surfaces, common thin 
clay films on horizontal meso-structure surfaces, and continuous thin 
clay films on vertical macro-structure surfaces; pH 4.9; clear ‘smooth 
boundary) 1/ sto) 23cm. thick: 


Dark yellowish brown (10YR 4/4) when moist and yellowish brown 

(10YR 5.5/4) when dry; CL; weak medium prismatic to massive; plastic, 
firm, and very hard; plentiful fine vertical roots; common very fine 
vesicular pores and few very fine interstitial pores; common thin 
clay films on vertical ped surfaces; very weakly effervescent; pH 
6.2; clear smooth boundary; 22 to 30 cm. thick. 


Dark yellowish brown (10YR 4/4) when moist and yellowish brown 

(10YR 5.5/4) when dry; CL; weak medium prismatic to massive; plastic, 
firm, and very hard; plentiful fine vertical roots; common very fine 
vesicular pores and few very fine interstitial pores; common thin 
clay films on vertical ped surfaces; moderately effervescent; pH 

7.0; clear smooth boundary; 14 to 20 cm. thick. 


Dark gray (l10YR 4/1) and dark brown (10YR 4/3) when moist and gray 
(10YR 5.5/1) and brown to pale brown (10YR 5.5/3) when dry with light 
gray (10YR 7/2) carbonate accumulations; SCL; massive; slightly 
plastic, firm, and hard; few roots; common very fine vesicular pores; 
few fine distinct carbonate accumulations; moderate to strongly effer- 
vescent; pH 7.5. 
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Profile Number Mo 237 
Horizon Ae AB Bt, Bt» BCky BCk, Ck 
Depth(cm) 2-13 13-35 25-38 38-58 58-85 85-103 103-160+ 
CHEMICAL ANALYSES 
pH 508) 5.3 5.0 4.9 6.2 700 725 
CaCO3 Equiv. (%) - - - - - 3.95 5 SY 
Org. C(%) 0.88 0.76 0.39 ORDy) - - 7 
Exchange H 1.84 PA telah 3556 S\o7aal 5 777 0.23 - 
Analysis Ca 6.4 Not 9.4 ONG 14.6 P35)? 18.8 
(meq/100 g) Mg 3in2 Dall 6.4 6.0 6.8 (oP 8.6 
K 0533 0.43 0.36 On29 0.28 0.31 O19 
Na 0.02 (io @E} 0.06 0.07 0.08 0.09 0.07 
TEC LOS: 17.8 19.6 18.4 18.6 17210 9.2 
Soluble Ca - - - - ~ = = 
Salts Mg = - - - - - - 
(meq/1) Na - - - = - ~ - 
SO, - - - - - - - 
EC (mmhos/cm) - - - - - - - 
PHYSICAL ANALYSES 
Particle S 49 47 44 46 40 42 54 
Size Si 32 25 24 23 29 28 25 
Analysis (%) C 19 28 32 31 31 30 21 
USDA Text. Class SCL-SL SCL SCL SCL CL CL-SCL SCL 
Unified Rating CL-ML = CL - = = CL 
Atterberg LL 7ape - SH - - - 24 
Limits (%) PI 7 ~ LS ~ - ~ 8 
LI B55) - 0.14 - - - -0.25 
Bulk Db 1.43 1.34 36 igus) LoS - ~ 
Density(g/cc) %M 14 19 18 13 12 - - 
Penetrometer Ave Ow - 2.26 - - - 4.3 
(kg/cm?) Rge Oebiee 16=3 sicher 2 . - 
% Nat. M 18 - 18 - - - 14 
% Hygro. M ikea 2.40 Wes BPS Dey 2.26 is 2 
% 15 bar M 9 ila 12 6 8 6 4 
% 1/3 bar M 20 21 22 22 26 26 18 
% 1/10 bar M = = = = = = a 


% Sat. Cap. - - = = = = as 
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Sub-group: Orthic Gray Luvisol 

Series: Coarse Cooking Lake (C.Ck) 

7th Approximation Equivalent: ivpwesCevonora Lt 
Profile Number: MyeeLog 


Parent Material: Stony brown till 
Topography: e slope; SW aspect 
Elevation above Lake Level: 18.3 metres 
Drainage Class: Well drained 


Vegetation and Cover Estimates: 


Weees Canopy eee eremulotdes (307) 

Shrubs; Selle Spas Clea), Gee) Silee y On erential 
CE) ees albus) (1s). 

Hali-shrubss Cy canadensis, la) borealis; R. pubescens. 


Herbs: Ai ducaii semen COLL Olla mA, mCONSDLEUOUS , 


ASbeCU ep pee eecUCUSe LOllum en Vit gimiand, 


Grypoveale wit, 


So as 


Wo adunea. 


canadense, V. americana, 


Grasses; Bayscaprel lay 
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HORIZON 


eae. 


Ae 


AB 


Bt 


Bt 


BC 


BC 


Ck 


DEPTH (cm.) 


POah2 


12-30 


30-50 


50-70 


70-80 


80-145+ 


AL tG=2 


DESCRIPTION 
Semi- and well decomposed leaf matter. 


Dark yellowish brown (10YR 3/4) when moist and very pale brown 

(10YR 7/3) when dry; SL; weak medium platy; non-plastic, very friable 
and soft; abundant fine vertical] roots, abundant medium horizontal 
roots, and plentiful random coarse roots; many very fine vesicular 
pores; pH 6.6; clear smooth boundary; 7 to 13 cm. thick. 


Not described or sampled. 


Dark brown to dark yellowish brown (10YR 4/3.5) when moist and brown 
to yellowish brown (10YR 5.5/3.5) when dry; SCL; moderate fine sub- 
angular blocky; slightly plastic, friable, and hard; plentiful fine 
vertical roots, plentiful medium horizontal roots, and few coarse 
roots; common very fine vesicular pores and many very fine inter- 
stitial pores; common thin clay films on vertical ped surfaces and 
few thin clay films on horizontal ped surfaces; common pebbles and 
few cobbles; pH 5.7; abrupt smooth boundary; 15 to 20 cm. thick. 


Brown to strong brown (7.5YR 4/5) when moist and dark yellowish brown 
(10YR 4.5/4.5) when dry; SCL; weak medium sub-angular blocky; slightly 
plastic, friable, and slightly hard; common fine vertical roots and 
few medium horizontal roots; common very fine vesicular pores; common 
thin clay films on vertical ped surfaces; pH 5. 93 clear smooth boun- 
danysn Secon 2Sacmes cmick. 


Dark yellowish brown (10YR 4/6) when moist and brownish yellow 

(1OYR 5.5/6) when dry; SL-SCL; weak sub-angular blocky to massive; 
slightly plastic, firm, and hard; few fine and medium vertical roots; 
many very fine vesicular pores and few very fine interstitial pores; 
few thin clay films on vertical ped surfaces; common pebbles and 
cobbles; pH 6.2; clear smooth boundary; 15 to 23 cm. thick. 


Dark yellowish brown (10YR 4/4) when moist and yellowish brown 
(10YR 5/5) when dry; Si-SCL; weak sub-angular blocky to massive; 
slightly plastic, friable, and hard; few fine and medium vertical 
roots; many very fine vesicular pores and few very fine interstitial 
pores; pH 7.2; abrupt smooth boundary; 7 to 13 cm. thick. 


Dark gray (10YR 4/1) and brown (7.5YR 4.5/4) when moist and gray 

(10YR 6/1) and yellowish brown (10YR 5.5/4) when dry with light gray 
(10YR 7/2) carbonate accumulations; SL-SCL; massive; slightly plastic, 
friable, and hard; few fine and medium vertical roots; common very 
fine vesicular pores and few very fine interstitial pores; common fine 
distinct carbonate accumulations; moderate to strongly effervescent; 


pH 7.6-7.8. 
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Profile Number Mie Or, 
Horizon Ae 
Depth(cm) 0-10 
CHEMICAL ANALYSES 
pH 6.6 
CaCO, Equiv. (4%) ~ 
Org. C(%) 0.43 
Exchange 0.89 
Analysis Ca Jase) 
(meq/100 g) nas 
0.20 
0.04 
Bin(6 
Soluble ~ 
Salts Mg - 
(meq/1) = 
EC(mmhos/cm) - 
PHYSICAL ANALYSES 
Particle S 62 
Size Si 29 
Analysis (%) C 9 
USDA Text. Class SL 
Unified Rating sc 
Atterberg U3} 
Limits (%) - 
Bulk 1.45 
Density(g/cc) 12 
Penetrometer a2 
(kg/ cm”) Ou7-148 
Nat.’M 5) 
% Hygro. M iL sith 
4% 15 bar M 3 
Za Sebac M ital 
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0.44 


20 


SL=SCL 


Ck Ck 


80-100 100-145+ 


76 7.8 
6.54 6.56 
- 1.45 
- OFS 
= 0.66 
- 0.20 
= 0.43 
62 54 
20 23 
18 23 
SL SCL 
SC - 
22 = 
9 = 
5383} = 
4.04 = 
22-400 
16 - 
IG 1S} Vs54 
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Classification 


Sub-group: Orthic Dark Gray Luvisol 
Series: Uncas (Un) 
7th Approximation Equivalent: Mollic Cryoboralt 


Profile Number: M. 162 


Parent Material: Brown colored till 
Topography: c slope; NW aspect 
Elevation above Lake Level: 13.7 metres 
Drainage Class: Moderately well to well 


Vegetation and Cover Estimates: 
EreesCanopy: bs tremuloides (207), P. balsamitera, 


Pee lauca (La). 


Shrubs: salix spp ..(1757),, Rosaispp.,)C. 
Scolonmieras(l-07) seks stricosus (1.)™ 
Herbs: A. conspicuous, E. angustifolium, H. 


lonatum, U. gracilis. 


Grasses: ae Scapmeiwlar 
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DEPTH (cm.) 


15-39 


ERE Ys 


57-105 
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DESCRIPTION 
Semi-decomposed leaf and grass matter. 


Very dark grayish brown (10YR 3/2) when moist and very dark brown 
(10YR 2/3) when dry; CL; weak medium platy; very friable and slightly 
hard; abundant fine and medium random roots and abundant coarse 
horizontal roots; many very fine vesicular and interstitial pores; 

pH 7.3; clear smooth boundary; 7 to 18 cm. thick. 


Dark grayish brown (10YR 4/2) when moist and grayish brown (10YR 5/2) 
when dry; L; moderately strong medium platy; friable and slightly 
hard to hard; abundant fine vertical roots, plentiful medium horizon- 
tal and vertical roots and plentiful coarse horizontal roots; many very 
fine vesicular and interstitial pores; pH 6.9; gradual smooth boundary: 
IWietOms2ecmeatinick,. 


Dark brown (10YR 4/3) when moist and brown (10YR 5/3) when dry; L; 
moderate fine sub-angular blocky to weak fine platy; firm and hard; 
plentiful fine and medium vertical roots; common very fine vesicular 
pores and many very fine interstitial pores; pH 6.8; clear smooth 
boundary; 10 to 20 cm. thick. 


Very dark gray (10YR 3.5/1) exterior ped color when moist and gray 
(10YR 5.5/1) when dry and yellowish brown (10YR 5/4) interior ped 
color when moist and light yellowish brown (10YR 6/4) when dry; SiC; 
weak medium prismatic macro-structure and moderately strong fine and 
medium sub-angular blocky meso-structure; firm to very firm and very 
hard; plentiful fine vertical roots and few medium vertical roots; 

few very fine vesicular pores and common very fine interstitial pores; 
many thin discontinuous clay films on vertical ped surfaces and com- 
mon thin discontinuous clay films on horizontal ped surfaces; pH 6.8; 
abrupt smooth boundary; 45 to 53 cm. thick. 


Brown to pale brown (10YR 5.5/3) when moist and brown (10YR 4.5/3) 
when dry; CL; weak medium sub-angular blocky to massive; firm and 
hard; few fine vertical roots; common very fine vesicular pores and 
few very fine interstitial pores; common thin clay films on vertical 
ped surfaces; very weakly effervescent; pH 7.7; clear smooth boundary; 
4S to 58 cm. thick. 


Dark grayish brown to dark brown (10YR 4/2.5) when moist and grayish 
brown to brown (10YR 5/2.5); SCL; massive structure; firm and hard; 
weakly effervescent; stony; pH 7.7. 


| ; | vol bam vrarg tne eaten: : 


neowd feo) vray bre tefon ser (SVE AYOT) men 
¢isnglt> tne-oigaisl yiev: jyoa)a *yl bem «eqn al 
ayrebs stebevda bAa cto0) molinay Putte Gv 


PFicg (Cia seis sce tel Wot ony oef'T vise pod 


usla? Yo 8! af 0 Fyeekouas Msecwe oa nants it 


(342 AVOT}  nwaod deiyese Oe om riadw (0.8 AYOT) omead ae pe 
wlirigile say gide.'? «19 Hu’ ban pias 4 LS ghee iJ 


“Nea Tonostibern jul melh, seman bias TRey Gel) Satelit ibvant oF sed 
oy Yar fa fefadcioon seven 13) ysetey Soe a 7a ‘gah sey Sal 
meun? (ioe Aigheiy .€.6 He) send fa1J tse 838! bag *elua) 

aoltz ap o7 net 


4°¥a6 ‘naw \2 AYO!) coward bee aeicer aed (Exe RyYOI} ten ved sived 
bial ine hi viele an!? dea as yaoold selugieadue ol) eonteiee 
1€/uUs) Psy ania ify emernc> fetoo" (Agizaav su teeyt Ge priY ‘yw ignet@ 


ffocae whole <o.d  jaevGy Until eereonl gal®. eae hier bre £ 
skis) 6 Of 07°C) ; 


4g Aclioges (R26 AYGL) ae évob yo 
<AV01) meré détwcl Tey) bas yb were T1VE8 RvOTE 


#17 SAG 32108 Aah sai oe 
bed. to; 9atn 


SOIZ 4950 carte Le\a AYOT) nweid, delebi fay aepl bie tale femie sales 
BH-ANPT QooT te) bers aban big tytousse qian So eee) ig migem Aaa 
yaev Bae ott evéyv oF S477 Sauna “ie ghoeld te vepe-de9 Goi berm 
zy Vii teS) eulbe= wal soe atcoy lootiiew gal? fetisaatq :056e 
q ite1o Ini. selt Ariav. pomned bes df telyol pay ani} ¢Tev wet 
rmoy bie easciice Pon “eolj ey nc ee “> edoue? ideo hy ntags yous 
80d Hy Peaselaue bog (staecised mo 20/19 onto gunned) aid nok 
WD143 .mo Fe oF eF iyo bbaged ‘Jor squcds 
: P-AYOi) jeced One Jelor wer (fi0,2 2901) good aieg cl aval 
t 7. ay (par stosld sétinhe=due Wipe Heae 23D ryve8 nore 
ne relusiz ani? yeav ndeews i2foc1 Molt yay eri? ast gba88 
Hifsy ao. enti APS Al Kom? j2e5ou Mal es yewetad 4009 ea@yp. ae 
aed Veli tied cone? “epls > iM | liesodovaet Ss yiteae Hise \eeontrud 
- asins .mo Be oi 
‘fig me F2hoe opr (2, 8\0 AYO) omgrd Meek oy nevid (te lyerp Aree 


Sve Gee <7) } wigucye eviagsm ;J3p 7(2,0\e AVAT) aed o> word 
‘-\ ha jyonee cioeozevie le yim 


be 
~ " 
©. exe 
at 
:}<¢ 
a J 
ty Z 


Alay D=3 


Profile Number Me L62 
Horizon Ahe Ae AB Bt BCk Ck 
Depth(cm) 0-15 15-39 39-57 57-105 105-160 160-180+ 


CHEMICAL ANALYSES 


pH Jos 6.9 6.8 6.8 died, Yol 
CaCO, Equiv. (%) 0.42 - - - 2.40 2393 
Org. CZ) 9.88 20 “0.49 0.92 = = 
Exchange = IL 5Byh ORT 1.08 = = 
Analysis Ca AT 2 Lo 205) ANG) 5 IL = = 
(meq/100 g) Wike a oS 516 10.3 = = 
3.40 220 Los) oS) = = 
2.70 Oo 7 0.26 0.90 - = 
46.1 IOS 13.0 28.1 ~ - 
Soluble - - - - - 2.48 
Salts Mg - - - - - 2.05 
(meq/1) - - - - - ae 
- - - - - 9.78 
EC (mmhos/cm) - ~ - - - 1.40 
PHYSICAL ANALYSES 
Particle S 32 26 36 2 BZ 58 
Size Su 40 48 Bo 45 2] 18 
Analysis (%) C 28 26 D5) 33 41 24 
USDA Text. Class CL L L Sic CL SCL 
Unified Rating - - - ML - sc 
Atterberg 84 - - 47 - 25 
Limits (%) - ~ ~ 19 - 9 
= = - -0.50 = Oo 38! 
Bulk 0.50 Lo SS - Lo SiO) ose = 
Density (g/cc) 37 20 - 16 14 - 
Penetrometer 0.80 I ZAS) = 2.70 - PASO) 
(kg/cm?) Oe5-1al O.7-220° P= 2. 0-30 ee 222-307 
Nat. M 40 22 - 19 - 8) 
% Hygro. M Is Che TR atelll rew,0 Paste) 3.50 0.67 
4 15 bar M 40 LC 8 18 We ° 
% 1/3 bar M 56 23 19 34 24 Wy 
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Glassification 


Sub-group: Gray Solod 
Series: Monique (Mq) 


AI E-1 


7th Approximation Equivalent: Glossic Natriboralf 


Profile Number: Meee 


Parent Material: Lacustrine clay / brown colored till 
Topography: b slope; N aspect 


Elevation above Lake Level: 
Drainage Class; Imper fect 


7 metres 


Vegetation and Cover Estimates: 


Iree Canopy: 
Shrubs: 


Half-shrubs: 
Herbs: 


Grasses: 


Bs 


tmemuloides (157); Pe balsamitera (157). 
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Iinvolueccata. 


canadensis, L. borealis, R. pubescens. 


Diblero lume, Anenudbeaul iscadAny cor di folie, 


conspicuous, Fi. virginiana, G. boreale, 


ne 


ochroleucus, M..canadense j,«Maspaniculata, 


Dalmatus, Pa asarirolia, V. americana. 


scabrella,. 
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HORIZON 


L-F 
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AB 
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DEPTH (cm.) 
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DESCRIPTION 


Very dark brown (7.5YR 2/2) when dry; partially and semi-decomposed 
leaf matter. 


Dark grayish brown (1O0YR 4/2) when moist and grayish brown to light 
grayish brown (10YR 5.5/2) when dry; SiCL; strong medium platy; firm 
and slightly hard to hard; abundant fine and medium random roots; 
common very fine vesicular and interstitial pores; pH 5.5; clear 
smooth boundary; 5 to 13 cm. thick. 


Not sampled or described. 


Black (10YR 2/1) exterior color when moist and very dark brown 

(10YR 2/2) when dry and dark yellowish brown (10YR 3/4) interior color 
when moist; SiC; moderate medium columnar macro-structure and strong 
fine sub-angular blocky meso-structure; firm and hard; plentiful fine 
vertical exped roots and plentiful medium horizontal exped roots; 
common very fine interstitial pores and few vesicular pores; common 

to many thin clay films on vertical ped surfaces and common thin clay 
films on horizontal ped surfaces; pH 6.1; clear smooth boundary; 17 

we) BAA ails Tela. 


Very dark grayish brown to dark brown (10YR 3/2.5) when moist and 
gray (5YR 5.5/1) when dry; CL; weak medium columnar macro-structure 
and moderate fine angular blocky meso-structure; firm and hard; 
plentiful fine and medium vertical exped roots; common very fine 
vesicular pores and many very fine interstitial pores; common thin 
clay films on vertical ped surfaces and few thin clay films on hori- 
zontal ped surfaces; pH 6.6; abrupt smooth boundary; 30 to 38 cm. 
thick. 


Dark gray (10YR 4/1) exterior color when moist and light gray 

(10YR 7/1) when dry and dark yellowish brown (10YR 4/4) interior color 
when moist and yellowish brown (10YR 5/4) when dry with light gray 
(10YR 7/2) salt accumulations when moist and white (10YR 8/1) when 
dry; CL-C; weak fine angular blocky to massive; friable and hard; few 
fine vertical roots and very few medium vertical roots; few very fine 
vesicular and interstitial pores; few thin clay films on vertical ped 
surfaces; many fine and medium distinct salt accumulations; weakly 
effervescent; pH 7.0; clear wavy boundary; 25 to 35 cm. thick. 


Dark gray (10YR 4/1) exterior color when moist and gray to light gray 
(10YR 6.5/1) when dry and dark yellowish brown (10YR 4/4) interior 
color when moist and pale brown (10YR 6/3) when dry with white 

(10YR 8/2) salt and carbonate accumulations when moist and white 
(10YR 8/1) when dry; C; weak fine angular blocky to massive; friable 
and hard; few fine vertical exped roots; common very fine vesicular 
and interstitial pores; few thin clay films on vertical ped surfaces; 
many fine and medium distinct salt and carbonate accumulations; 
moderately effervescent; pH 7.4; clear smooth boundary; 25 to 28 cm. 
thick. 


Dark gray to gray (10YR 4.5/1) when moist and gray to light gray 
(10YR 6.5/1) when dry and dark yellowish brown (1OYR 4/4) when moist 
and pale brown (10YR 5.5/3) when dry with very pale brown (10YR 7/3) 
carbonate accumulations when moist and white (1JOYR 8/1) salt accumu- 
lations when moist; CL-C; massive; friable and hard; very few roots; 
few very fine vesicular pores; common fine distinct carbonate and 
salt accumulations; pH 7.5-7.7. 


q 


gag 


Th mad wed yew 


sopian fast 


owod ta) yaag sysg 
> wid Arivere 


et eiic@tts Wag 
" Vay AOE 
vod Mjocres 


‘ w yer 1oH 
; p+) ae 
? , <0 ' 
fy fe 
j e 
” " 
iy 
i az 
af w a 
. 32 
] VI) wa 
’ taut eral 
2 ol 
q 7! es 
' yet 
f caY saad 
\ " vt 
f { an?) 
v } 
be d y va 
if as 
t ie} 
“ ue 
vi oe a 
~~ > ») avol) 
4 f iar 
‘ f #Y¥G)) 
’ 2Y / 
af be 
747 oJ torts 
a 3 * 6 > weve 9 
vis iene 
> 49 
“ep at yervo Aad * 
(i\e.d ayot) 
7G isc, bes 
« “O84 745 


‘aie errel gel 
4 , Ow wet 
i\' woe Shae 


& 

Oo 
a 

~~ 


Fet-8S14 


Profile Number M. 
Horizon 
Depth(cm) 


CHEMICAL ANALYSES 
pH 


CaCO3 Equiv. (4) 
Org. C(%) 


Exchange 


Analysis Ca 


(meq/100 g) 


Soluble 


Salts Mg 


(meq/1) 


EC (mmhos/cm) 


PHYSICAL ANALYSES 
Particle S 


Size She 


Analysis (%) G 


USDA Text. Class 


Unified Rating 


Atterberg 


Limits (Z) 


Bulk 
Density (g/cc) 
Penetrometer Ave 
(kg/cm?) 
Nat. M 
% Hygro. M 

2 la bar M 

% 1/3 bar M 
% 1/10 bar M 


~asatee Cape 


SiC 


AT E-3 


35-68 


ie Zit 
8.09 
19.38 


1.60 


58) 


LTIBCsk 


68-98 


2.83 


54 


IIBCcasa 


98-128 


59 


IICks 


128-155 


725 


4.23 


20.5 
1), 25) 
9.84 
123.04 
S730 


7.00 


30 
29 


41 


55 


IICks 


155=181+- 


110.00 


46.88 


3.90 
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AT F-1 


Clascniicataron 


Sub-group: Humic Gleysol 

aeuLes. Onoway 

7th Approximation Equivalent: Typic Cryaquoll 
Profile Number: M. 45 


Parent Material: Brown colored till 
Topography: e slope; *SW aspect 
Elevation above Lake Level: 7.3 metres 
Drainage Class: Poor 


Vegetation and Cover Estimates: 
Tree Canopy: P. tremuloides (10%), P. balsamifera (10%), 
BeepepyGareragtl s,s 
Shrubs: Salixe sip 2), Osa spp, c.g StOloni tena 
Cl Ge keestimeoctsl(1/,)oakibesespp.) ibe, 
involucrata, L. dioica. 


Half-shrubs: 
Herbs: 
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Ferns: E. arvense,. 
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HOR|ZON DEPTH (cm.) DESCRIPTION 
L-H 3-0 Semi- and well decomposed leaf matter. 
Ahej 0-13 Black (10YR 2/1) when moist and very dark brown (10YR 2/2) when dry; 


CL; weak, medium platy to fine granular; slightly plastic and friable; 
abundant fine, medium, and coarse random roots; common very fine vesi- 
cular pores; pH 6.4; clear, wavy boundary; 8 to 20 cm. thick. 


Aejg 13-18 Discontinuous; not described or sampled. 


Btjg 18-33 Dark gray (10YR 4/1) matrix color when moist and gray (10YR 5/1) 
matrix color when dry with dark reddish brown (5YR 3/4) mottles when 
moist and yellowish red (SYR 4/7) when dry; C; very fine blocky to 
shotty structure; plastic and firm; plentiful fine vertical roots and 
plentiful medium random roots; common very fine vesicular pores and 
many very fine interstitial pores; many fine and medium prominent 
mottles; pH 6.9; clear wavy boundary; 15 to 28 cm. thick. 


BCgk 33-65 Dark gray (10YR 4.5/1) matrix color when moist and gray (10YR 5.5/1) 
matrix color when dry with yellowish red (5YR 4/6) mottles when moist 
and yellowish red (5YR 4.5/6) when dry; CL; moderate very fine sub- 
angular blocky to shotty; plastic and friable; plentiful fine vertical 
roots and few medium roots; many very fine vesicular and interstitial 
pores; common fine prominent mottles; very weakly effervescent; pH 
7.4; clear smooth boundary; 20 to 25 cm. thick. 


65-88 Dark gray (10YR 4.5/1) matrix color when moist and gray (1O0YR 5.5/1) 
matrix color when dry with yellowish red (5YR 4/6) mottles when moist 
and yellowish red (5YR 4.5/6) when dry; CL; weak fine angular blocky; 
plastic and firm; few fine and medium roots; common very fine vesi- 
cular pores and many very fine interstitial pores; few fine prominent 
mottles; weakly effervescent; pH 7.6; abrupt smooth boundary; 20 to 
28 cm. thick. 


BCgk 


Ccag 88-101 Dark gray (10YR 4/1) matrix color when moist and gray to light gray 
(10YR 6.5/1) matrix color when dry with strong brown (7.5YR 4/6) 
mottles when moist and brownish yellow (10YR 6/6) mottles when dry; 
C; weak fine angular blocky to massive; plastic and firm; very -few 
roots; common very fine vesicular pores and many very fine inter- 
stitial pores; common fine distinct mottles; common fine and medium 
distinct carbonate accumulations that are light gray (10YR 7/1) when 
moist and white (10YR 8/1) when dry; strongly effervescent; pH 7.5; 
clear smooth boundary; 10 to 20 cm. thick. 


Ckg 101-165+ Dark gray (10YR 4/1) matrix color when moist and gray to light gray 
(10YR 6.5/1) matrix color when dry with strong brown (7.5YR 4/6) 
mottles when moist and brownish yellow (10YR 6/6) mottles when dry; 
CL-SCL; weak fine angular blocky to massive; plastic and firm; very 
few roots; common very fine vesicular pores and many very fine inter- 
stitial pores; common fine distinct mottles; few faint carbonate 
accumulations; moderately effervescent; pH 7.4. 
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Profile Number M. 45 
Horizon Ahej Btjg BCgk, BCgko Ccag Ckg 
Depth(cm) 0-13 18-33 33-65 65-88 88-101 101-165+ 


CHEMICAL ANALYSES 


pH 6.4 6.9 7.4 UA The 5 7.4 
CaCO3 Equiv. (%) = = Or23 Onz3 4.50 4.02 
Ore. Ci) 4.49 1a 187 - - os - 
Exchange De U3) - - - ~ 
Analysis Ca ie Orel IL, 8) = By4 0/8) Zoe 
(meq/100 g) 14.2 15.5 Ore - 14.9 8.9 
0.48 0.54 0.50 - 0.66 0.49 
0.69 Os 7/5 OR - Po BY L535 
B6e2 35.0 22.0 - BS} 50 } eer 
Soluble = - - 2.38 ©), 10 US 
Salts Mg = = = 1.62 7.87 7 87 
(meq/1) = = = 44.78 70.87 78.26 
= = = PALL (OS) 57/5 NO 58.44 
EC (mmhos/cm) - - = OS 15} 4.40 4.20 
PHYSICAL ANALYSES 
Particle Ss 22 20 38 39 18 47 
Size Si 48 32 Zi 29 30 25 
Analysis (%) G 30 48 35 32 Sy 28 
USDA Text. Class CL C CL CL Cc CL-SCL 
Unified Rating MH MH - = = CL 
Atterberg 55) 5s} - = = 33 
Limits (%) 14 20 - - = 17 
0.07 0.10 - - - 0.06 
Bulk 0.86 02 - oS - 170 
Density (g/cc) 42 35 - 24 - 15 
Penetrometer = = I = = = 
(kg/cm?) - > = : - . 
Nat. M = = = = i ee 
% Hygro. M 4.82 4.41 2.87 Pd Mol So fe 1.86 
% 15 bar M 8 12 7 7 10 7 
il Sabaren 47 Siz 26 30 41 2 
% 1/10 bar M - - = = = = 
% Sat. Cap. = - - 46 67 48 
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Classification 
Sub-group: Humic Gleysol 

Series: Raven (Rv) 

7th Approximation Equivalent: Typic Cryaquoll 
Profile Number: M. 63 


Parent Material: Lacustrinev clay 
Topography: b slope 

Elevation above Lake Level: 3 metres 
Drainage Class: Poor 


Vegetation and Cover Estimates: 
Trees Canopy: 


Shrubs: Rosa spp. 

Herbs: Ae millerolium, A. nudicaulis, Ay 
econuspicuous Aster spp., A. sytiacay Cy 
ol Dig apm Camesvenses (Is) mocap, 

Grasces: H. jubatum, F. scabrella, 
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HORIZON 


L-F 


Ahg, 


Ahg, 


Ahg, 


Bg 


BCgk 


BCgk,, 


Ckg 


DEPTH (cm.) 


15-25 


25-30 


30-37 


37-47 


47-57 


57282 


82-175+ 
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DESCRIPTION 
Partially decomposed grass matter. 


Very dark grayish brown (10YR 3/2) matrix color when moist and dark 
grayish brown (10YR 4/2) when dry with yellowish red (SYR 3/6) mottles 
when moist and yellowish red (SYR 4.5/7) when dry; SiC; weak fine 
granular (shotty); slightly sticky, slightly plastic, friable, and 
slightly hard; abundant fine vertical roots and few medium vertical 
roots; many very fine interstitial pores; few fine prominent mottles; 
pH 7.1; abrupt smooth boundary; 10 to 18 cm. thick. 


Dark brown (10YR 3.5/3) matrix color when moist and grayish brown 
(10YR 5/1.5) when dry with yellowish red (5YR 4/6) mottles when moist 
and yellowish red (5YR 5/7) when dry; SiC-C; weak fine granular 
(shotty); very friable and slightly hard; plentiful fine vertical 
roots; many very fine interstitial pores; few fine prominent mottles; 
pH 4.9; abrupt smooth boundary; 7 to 13 cm. thick. 


Very dark brown (10YR 2/3) when moist and dark grayish brown to dark 
brown (10YR 4/2.5) when dry; SiC-C; amorphous; friable and slightly 
hard; plentiful fine vertical roots; few very fine vesicular pores; 
common fine faint mottles; pH 4.8; abrupt wavy boundary; 2 to 10 cm. 
thick. 


Very dark brown (10YR 2/2) matrix color when moist and very dark gray 
(10YR 3/1) when dry with strong brown (7.5YR 4/6). mottles when moist; 
SiC; weak fine granular; slightly plastic, friable, and slightly hard; 
plentiful fine vertical roots; many very fine interstitial pores; 
common fine distinct mottles; pH 4.4; clear wavy boundary; 2 to 7 cm. 
thick. 


Very dark gray (10YR 3/1) matrix color when moist and gray (10YR 5.5/1) 
when dry with yellowish red (5YR 4/6) mottles when moist and yellowish 
red (5YR 4/7) when dry; SiC; moderate fine sub-angular blocky; plastic, 
firm, and hard; few fine vertical roots; many very fine interstitial 
pores; common fine prominent mottles; pH 4.6; clear smooth boundary; 
VO Ws} Cito waniiielee 


Very dark gray to dark gray (10YR 3.5/1) matrix color when moist and 
gray (10YR 5.5/1) when dry with strong brown (7.5YR 4/6) mottles when 
moist and strong brown (7.5YR 5/6) when dry; SiC-C; moderate fine an- 
gular blocky; very plastic, firm, and very hard; few fine vertical 
roots; many very fine interstitial pores; few fine distinct mottles; 
very weakly effervescent; pH 6.6; clear wavy boundary; 5 to 13 cm. 
thick. 


Dark gray (10YR 4/1) matrix color when moist and gray (10YR 5.5/1) when 
moist with yellowish red (SYR 4/8) mottles when moist and yellowish red 
(SYR 5/7) when dry; C; moderately strong fine angular blocky; plastic, 
firm, and very hard; few fine vertical roots; many very fine inter- 
stitial pores; common faint and prominent fine and medium mottles; 
weakly effervescent; pH 7.4; clear smooth boundary; 22 to 27 cm. thick. 


Dark gray (10YR 4/1) matrix color when moist and gray (10YR 6/1) when 
dry with yellowish brown (10YR 5/6) mottles when moist and brownish 
yellow (10YR 6/6) when dry and very pale brown (10YR 8/3) carbonate 
accumulations when moist and white (10YR 8/1) when dry; CL-SCL; moder- 
ate fine angular blocky; plastic, firm, and hard; few fine vertical 
roots; many very fine vesicular and interstitial pores; common fine 
and medium faint mottles; few medium distinct carbonate accumulations; 
moderately effervescent; pH 7.6. 
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Profile Number M. 


Horizon 
Depth(cm) 


CHEMICAL ANALYSES 
pH 


CaCO 3 Equiv. (%) 
Oren GCA) 


Exchange 


Analysis Ca 


(meq/100 g) 


Soluble 


Salts Mg 


(meq/1) 


EC (mmhos/cm) 


PHYSICAL ANALYSES 
Particle S 


Size Si 


Analysis (%) @ 


USDA Text. Class 


Unified Rating 


Atterberg 


Limits (%) 


Bulk 


Density (g/cc) 
Penetrometer 
(kg/cm?) 
% Nat. M 
% Hygro. M 

% 15 bar M 

fa SeDAreM 
% 1/10 bar M 


% Sat. Cap. 


14 


43 
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Ahg9 Ahg 3 Ahg, 
15-25 25-30 30-37 
4.0 3.9 4.0 
4.56 7.00 4.84 
10.07 12.55 16.07 
25.2 EW 13.6 
18.0 10.4 13.5 
1.03 1.00 1.46 
1.89 2.47 3.06 
33.8 35.4 35.8 
- ~ 9.50 
= - 22.62 
- = 184.78 
= = 118.63 
= = 7.25 
8 14 12 
36 38 46 
56 48 Oy) 
SiC-C Sic-C Sic 
0.93 - 2 
28 3 E: 
4.91 4.79 4.36 
10 24 20 
41 44 41 
= - 58 


37-47 


315) 


BCgk, 


47-57 


35.0 
10.25 
19.34 
100.00 


100.21 
6.75 


76 


34 


58 


1.49 


336 


86 


Ckg 


82-175+ 
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Glas mreataion 


Sub-group: Saline Low Humic Eluviated Gleysol 
Series: Westwind (Ww) 
7th Approximation Equivalent: Salic Albaqualf 
Profile Number: Mia fa 


Parent Material; Lacustrine clay 
Topography: b slope 

Elevation above Lake Level: 4 metres 
Drainage Class: Poor 


Vegetation and Cover Estimates: 
iveesCanopy s ).auremulotces (17). 6. palsamirera (107)" 


Shrubs: Salix spp: (57);' Rosa ‘spp.5° Ce stolonifera 

(Te )neo nabs) (1 )ehibesespp..) bee dioica, 
Half-shrubs:" R. pubescens. 
Herbs: ay milletol un, AVconspi ctous, "Aster sspps5 
E. fangustitolium, Ff, giteindana, GC..tritolium, 
My penieulara yey. americana, 9V, adtnca, 
F 


Grasses: : scabrella. 
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HORIZON DEPTH (cm.) DESCRIPTION 

L-H 3-0 Very dark brown (7.5YR 2/2) when dry; semi- and well! decomposed ieaf 
matter. 

Aeg 0-8 Very dark gray (1OYR 3/1) matrix color when moist and da-k grayish 


brown (10YR 4/2) when dry with strong brown (7.5YR 4/6) -ottles when 
moist and strong brown (7.5YR 5/6) when dry; SiCL-SiC; moderate “ine 
platy; friable and slightly hard; plentiful fine vertica’ roots and 

abundant medium horizontal roots; many very fine interst'tial po-es 

and few very fine vesicular pores; pH 5.8; clear smooth S5oundary; 5 

ce) WMO ins tenis. 


ABg 8-13 Discontinuous; not described or sampled. 


Btg 13-25 Very dark gray to black (l]OYR 2.5/1) matrix color when moist and gray 
(10YR 5.5/1) when dry with yellowish red (5YR 3.5/6) motzles wher 
moist and yellowish red (5YR 4/7) when dry; SiC; moderate medium pris- 
matic macro-structure and moderate fine angular blocky meso-structure; 
firm and very hard; plentiful fine vertical roots and ab-ndant medium 
horizontal roots; common very fine vesicular pores and meny very fine 
interstitial pores; common thin clay films on vertical ped surfaces; 
common fine prominent mottles; pH 6.2; clear smooth bouncary; 10 to 
15 cm. thick. 


BCgk 25-45 Dark gray (10YR 4/1) matrix color when moist and gray (10YR 5/1) when 
dry with yellowish red (SYR 3/7) mottles when moist and 2right b-own 
(7.5YR 5/6) when dry; SiC-C; weak medium prismatic macro-structure 
and moderately strong fine angular blocky meso-structure; firm and 
very hard; few fine vertical roots and plentiful medium random roots; 
many very fine vesicular and interstitial pores; few thir clay films 
on vertical ped surfaces; many fine prominent mottles; very weakly 
effervescent; pH 7.3; clear smooth boundary; 17 to 23 cm. thick. 


Ccag 45-75 Dark gray (10YR 4/1) matrix color when moist and gray to light gray 
(1OYR 6.5/1) when dry with strong brown (7.5YR 5/6) mott'’es when 
moist and yellowish brown (10YR 5.5/6) when dry and light gray 
(10YR 7/2) carbonate accumulations when moist and white (10YR 8/1) 
when dry; SiC; moderate fine angular blocky; firm and hard; few fine 
and medium vertical roots; many very fine vesicular and interstitial 
pores; common fine distinct mottles; common fine and medium distinct 
carbonate accumulations; weak to moderately effervescent; pH 7.6; 
clear smooth boundary; 25 to 35 cm. thick. 


Ckg, 75-93 Dark gray (10YR 4/1) matrix color when moist and gray (10YR 6/1) when 
dry with dark yellowish brown (10YR 4/6) mottles when moist and yellow- 
ish brown (10YR 5.5/6) when dry; SiC; moderate fine angular blocky; 
firm and hard; few fine vertical roots and very few medium vertical 
roots; many fine faint mottles; weak to moderately effervescent; pH 
7.3; clear wavy boundary; 15 to 27 cm. thick. 


Ckg, SN 7G Dark gray (10YR 4/1) matrix color when moist and gray to light gray 
(10YR 6.5/1) when dry with dark yellowish brown (10YR 4/6) mottles 
when moist and light yellowish brown (10YR 6/4) when dry and light 
gray (10YR 7/2) carbonate accumulations when moist and white 
(10YR 8/1) when dry; SiCL-SiC; moderate fine medium blocky; firm and 
hard; very few roots; few very fine vesicular pores and rany very fine 
interstitial pores; many fine faint mottles; common fine and medium 
carbonate accumulations; moderately effervescent; pH 7.6-7.8. 
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Profile Number M. 74 
Horizon Aeg Btg BCgk Ccag Ckgy Ckg> Ckg 
Depth(cm) 0-8 13-25 25-45 45-75 715-93 97-135 135-175+ 


CHEMICAL ANALYSES 


pH 5.8 6.2 eS) 7.6 Uo 7.8 7.6 
Caco, Equiv. (%) - = 0.06 Lo aW/ 4.06 10.63 6.98 
Org. C(%) ysis: 1.46 ~ - = = = 
Exchadge Sashes! 6S ~ - - - - 
Analysis Ca Ae: 8.9 Ord - ~ ~ - 
(meq/100 g) Ome 37 iS), 7/ = = a Ld 
5 207 1.24 1S - - = = 
0.27 0.99 2E Oe ~ = = = 
30.3 Pe 5 28.7 - - = = 
Soluble 5198) 0.95 1.00 S318} 6.20 10.25 SoS 
Salts Mg Ike Heil 1.42 13093 ILI, lb) 18.03 35 S10) 
(meq/1) OR9Z 2.87 25.48 66.52 369.57 S2e0u sib 
3.02 4.89 IS}5GhL 98.34 98.34 nlabsesi7/ 88.45 
EC(mmhos/cm) ORT!S 0.83 1.60 7.00 7.00 Uo 6.3 
PHYSICAL ANALYSES 
Particle ) 1S g 7 2 7 = 18 
Size Si 47 50 41 44 Sy - 43 
Analysis (%) € 40 41 52 54 41 - 39 
USDA Text. Class SiCL-SiC SiC SiC-C Sic SiC = SiCL-SiC 
Unified Rating ML-—MH CL - - - - CL 
Atterberg 50 40 - - - - 40 
Limits (%) 11 19 - - - - 16 
-1.70 =0.21 - ~ - - - 
Bulk Ob IL 2, 1.38 do4 = - = 
Density (g/cc) 20 7 20 P25), - - - 
Penetrometer = = = = = m= = 
(kg/cm?) - - - - - - - 
Nat. M = = = = = = = 
% Hygro. M 2,05, 2.50 SPion 4.20 72-33) ToS) 2.46 
% 15 bar M 21 5 20 2) 17 20 17 
el) Oe baceM 36 30 36 40 36 43 35 
% 1/10 bar M - - - = = - = 
(a Sateen Cape 65 51 76 84 69 80 61 
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Glasciterea elon 


Sub-group: Saline Rego Gleysol 
Series: Wanisan 3 (W,3) 


7th Approximation Equivalent: Salic Psammentic Cryaquept 
Profile Number: M..48 


Parent Material: Beacn sana / clay till 
Topography: c slope; N aspect 

Elevation above Lake Level: 3 metres 
Drainage Class: Poor 


Vegetation and Cover Estimates: 
WeeenCanopy erm etemuloldes Clo). Pe balsamatera (57). 


Shrubs: Salix spp. (5%), S. canadensis (5%). 
Half-shrubs: R. pubescens. 


Herbs: Amit lerolium, Ay conspicuous, Fe vitetniana, 
Geaycuirolium,. Poy asagifolia se. eamericana, 
A syriaea, C .Valbum i. 

Grasses: Be, scabrella. 
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HORIZON 
B= 


C 


Cgk 


Il Ccags 


Il Ckgs 


Il Ckgs 


DEPTH (cm.) 


2-0 


1035 


35-40 
40-78 


78-130 


130-175+ 


Ale? 


DESCRIPTION 
Semi-decomposed leaf and grass matter. 


Light brownish gray to pale brown (10YR 6/2.5) coarse beach sand; 
single grain; loose; abundant fine, medium and coarse random roots; 
pH 6.6; abrupt smooth boundary; 7 to 13 cm. thick. 


Light brownish gray (10YR 6/2) matrix color when moist and gray to 
light gray (1O0YR 6.5/1) when dry with strong brown (7.5YR 5/8) mottles 
when moist and strong brown (7.5YR 5/7) when dry; S; single grain; very 
friable and loose; abundant fine vertical roots and abundant medium and 
coarse random roots; common fine and medium distinct mottles; very 
weakly effervescent; pH 6.5; gradual smooth boundary; 22 to 30 cm. 
chieks 


Contact zone between sand and underlying glacial till. 


Dark gray (10YR 4/1) matrix color when moist and gray (10YR 6/1) when 
dry with yellowish brown (10YR 5/6) mottles when moist and brownish 
yellow (10YR 6/5) when dry; HC; massive; plastic, firm, and hard; few 
fine vertical roots and plentiful medium horizontal and vertical roots; 
common very fine vesicular pores; many fine distinct mottles; weakly 
effervescent; pH 7.4; clear smooth boundary; 32 to 38 cm. thick. 


Dark gray (10YR 4/1) matrix color when moist and gray (10YR 4.5/1 and 
1OYR 6/1) when dry with yellowish brown (10YR 5/6) mottles when moist 
and yellowish brown to brownish yellow (10YR 5.5/6) when dry and light 
gray (10YR 7/2) carbonate accumulations; HC; weak fine angular blocky 
to massive; plastic, firm, and hard; few fine vertical roots; few very 
fine vesicular pores and common very fine interstitial pores; common 
fine faint mottles; common fine and medium distinct carbonate accumula- 
tions; moderately effervescent; pH 7.6; abrupt smooth boundary; 47 to 
55 cm. thick. 


Dark gray (10YR 4/1) matrix color when moist and gray (10YR 4.5/1 and 
10YR 6/1) when dry with yellowish brown (10YR 5/6) mottles when moist 
and yellowish brown to brownish yellow (10YR 5.5/6) when dry and light 
gray (10YR 7/2) carbonate accumulations; CL; massive; plastic, firm, 
and hard; common fine faint mottles; few fine distinct salt and car- 
bonate accumulations; weakly effervescent; pH 7.5. 
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AT S35 


Profile Number M. 48 
Horizon : Cc Cgk I1iCgcea IICgks IICgks 
Depth(cm) 0-10 10-35 40-78 78-130 130-175+ 


CHEMICAL ANALYSES 


pH 6.6 6.5 7.4 7.6 Te 
CaCO4 Equiv. (4) - = Joss Slolsyil 3.42 
Orgemcce) - = = = = 
Exchange OFS 0). 3) - - - 
Analysis Ca Of LoS 29.0 = BAL () 
(meq/100 g) 0.9 iil 14.4 - 8.3 
OR 0.09 0.87 - 0.50 
0.01 0.01 225 - Pos) 
ihe AL iL. 7/ i) - 14.6 
Soluble 1.08 0.58 S15 8)5 8.63 11.00 
Salts Mg 0.35 0.20 5e25 6.56 Vis 
(meq/1) B39 Joely HGS, OES SIL TK! 
0.20 0.20 30.88 Ol WS) 65.63 
EC(mmhos/cm) OS! 0.2 3.0 5.0 53500) 
PHYSICAL ANALYSES 
Particle S) 98 oe 0 4 38 
Size Si il 6 35 28 32 
Analysis (%) C 1 3 65 68 30 
USDA Text. Class S S HC HC CL 
Unified Rating SP = CH = CL 
Atterberg - - 69 - 32 
Limits (%) - - 41 - 16 
Bulk = = = = = 
Density (g/cc) = = = 3 = 
Penetrometer = = = = = 
(kg/cm) = = = = = 
Nat .M = = = = = 
% Hygro. M 0.09 0.13 4.00 4.20 1.80 
% 15 bar M 1 2 25 33 ibs; 
% 1/3 bar M il 2 37 47 26 
% 1/10 bar M - = - = a 
fs Sat. Capi. 21 24 70 79 48 
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Glassitication 


Sub-group: Saline Rego Gleysol 

Series: Wanisan 2 (Wj2) 

7th Approximation Equivalent: Salic Psammentic Cryaquept 
Profile Number: Mare 0 


Parent Material: Beach sand /, brown colored till 
Topography: b slope; N aspect 

Elevation above Lake Level: 4.5 metres 

Drainage Class: Poor 


Vegetation and Cover Estimates: 
tvecsCangpy:. ob, ebhemlloldess(1.) wih. palsamitera (1-97,)), 


Shrubs; Sa las spp 05 2) 5. So  canadensism( 57). 
Herbs: A. millefolium, A. conspicuous, Aster spp., 


Pe virginiana, (CG. Eriioliimye Pat asermrol ia. 


Grasses: Ee scabrella, 


a, 7 
loeysID open ek rs) que B+ 

__ {Seuy 5 anthaew 
IquuUeyvTO. DLJ) mat ot fer :jrisa'l Ioviups mol Sead xorg 


nM , Ve ft 75 


ty ay i \ dnee dyasil Inbxodatt 
isaqgen 4 pegota a fodaal 901 

' <sflova. edad avila notjav 

-jeee!D ogsakes 7 id 

t p : ; 


4j23 asv09 bas ’ 
bas noljs B19g 


) Ose . m33a 4 ‘yqous > se7T Ss 
; ’ 5 x am Sim : -aduxd2 0) 
° — ; * J 
4 * , i 5 : 
~~ 


i 


| 
:adt9H i 


‘ :eeeenT. i ] 
' (yea 


ma 
ym: 
. a 


Ty 


HI ee 


HORIZON DEPTH (cm.) DESCRIPTION 
L-H 2-0 Semi-decomposed leaf and grass matter. 
Cgk 0-10 Light brownish gray (10YR 6/2) when dry with yellowish b-own 


(10YR 5/6) mottles when dry; LS; single grain; very friazle and loose; 
abundant fine vertical roots and abundant horizontal mecium roots; 
many fine distinct mottles; very weakly effervescent; ph 7.6; abrupt 
smooth boundary; 8 to 12 cm. thick. 


1! Cgk 10-28 Dark grayish brown (10YR 4/2) matrix color when moist an? gray 
(10YR 5/1) when dry with yellowish red (5YR 4/6) rottles wher mcoist 
and yellowish red (5YR 4/7) when dry and light grey (10Y2 7/2) car- 
bonate accumulations; CL; massive; firm and hard; olenti-ul fine ver- 
tical roots and abundant medium random roots; comron ver, fire v2sicu- 
lar pores; many fine and medium prominent mottles; commc- fire distinct 
carbonate accumulations; moderately effervescent; oH 7.5: clear wavy 
boundary; 13 to 23 cm. thick. 


11 Cgca 28-43 Dark grayish brown (10YR 4/2) matrix color when moist an? licht brown- 
ish gray (10YR 6/2) when dry with yellowish red (SYR 4/6 mottles when 
moist and yellowish red (5YR 4.5/7) when dry and light g-ay (10YR 7/2) 
carbonate accumulations; CL-L; massive; firm and hard; few fine and 
medium random roots; common very fine vesicular pores; common fire 
prominent mottles; many medium distinct carbonate accumu'ations; 
strongly effervescent; pH 7.8; clear wavy boundary; 8 to 20 cm. thick. 


11 Ckg 43-93 Dark gray to gray (10YR 4.5/1) matrix color when moist and gray 
(10YR 5.5/1) when dry with dark yellowish brown (10YR 3/+) mottles 
when moist and strong brown (7.5YR 4.5/6) when dry and light gray 
(1OYR 7/2) carbonate accumulations; CL-L; weak fine angu’ar blocky to 
massive; friable and hard; few roots; few vesicular and interstitial 
pores; common fine and medium distinct mottles; few fine distinct 
carbonate accumulations; weak to moderately effervescent: pH 7.4; 
clear wavy boundary; 35 to 55 cm. thick. 


11 Ckgs iyo 7 Sar Dark gray to gray (10YR 4.5/1) matrix color when moist and gray 
(10YR 5.5/1) when dry with dark yellowish brown (10YR 3/4) mottles 
when moist and strong brown (7.5YR 4.5/6) when dry and light gray 
(10YR 7/2) salt and carbonate accumulations; CL; massive: friable 
and hard; very few roots; few vesicular pores; comnon fire and medium 
distinct mottles; common fine distinct salt and carbonate accumula- 
tions; weak to moderately effervescent; pH 7.5-7.7; pockets of 
lacustrine clay within. 
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Profile Number M. 
Horizon 
Depth(cm) 


CHEMICAL ANALYSES 
pH 


Cac03 Equiv. (2) 
Org. C(%) 


Exchange 


Analysis Ca 


(meq/100 g) 


Soluble 


Salts Mg 


(meq/1) 


EC (mmhos/cm) 


PHYSICAL ANALYSES 
Particle S 


Size Si 


Analysis (%) (@; 


USDA Text. Class 


Unified Rating 


Atterberg 


Limits (Z) 


Bulk 
Density (g/cc) 
Penetrometer 
(kg/cm*) 
Nat. M 
% Hygro. M 

% 15‘ bar M 

% 1/3 bar M 
% 1/10 bar M 
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APPENDIX AIT 


Morphological and Analytical Characteristics of the Soils 
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Glassiennecaton 


Sub-group: Orthic Gray Luvisol 

Series: Grandin (Gn) 

7th Approximation Equivalent: Typic Cryoboralf 
Profile Number: Ws aGrre236 


Parent Material: Dark colored till 
Topography: d slope; W aspect 

Elevation above Lake Level: 10.2 metres 
Drainage: Moderately well to imperfect 


Vegetation and Cover Estimates: 
Tree Canopy: A. balsamea (30%), P. glauca (20%), 


Beepapyctteras(207.)) 
Shrubs; eeborealis (Sf), V. edule. 


Herbs: Ven Cenitolia. C.ecanadensis. 
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HORIZON 


L-F 
Ah 


Ae 


BA 
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BC 
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DEPTH (cm.) 


5-0 


10=23 


23-43 


43-88 


88-155+ 


Alin Lele 


DESCRIPTION 


Partially decomposed leaf matter and conifer needles; some woody frag- 
ments. 


Very dark brown (10YR 2/2) when moist; discontinuous; not described or 
sampled. 


Dark brown to dark yellowish brown (10YR 4/3.5) when moist and pale 
brown to brown (10YR 5.5/3). when dry; SiL-SiCL; moderate medium platy; 
slightly plastic, friable, and hard; abundant fine random roots and 
abundant medium and coarse horizontal roots; common very fine vesicular 
pores and many very fine interstitial pores; pH 5.4; clear wavy boun- 
dary ae5 ato. 13 cman thick. 


Brown to dark brown (10YR 4.5/3) when moist and pale brown (10YR 6/3) 
when dry; CL-C; moderate fine sub-angular blocky; plastic, firm, and 
hard to very hard; plentiful fine vertical roots and abundant medium 
and coarse random roots; common very fine vesicular pores and many very 
fine interstitial pores; pH 5.0; clear smooth boundary; 10 to 15 cm. 
thick. 


Dark brown (10YR 3/3) exterior and dark yellowish brown (10YR 4/4) in- 
terior when moist and dark brown (10YR 4/3) exterior and pale brown 
(10YR 6/3) interior when dry; C; strong fine angular blocky; plastic, 
firm, and very hard; plentiful fine vertical roots and abundant medium 
vertical roots; few very fine vesicular pores and common very fine in- 
terstitial pores; many thin clay films on vertical ped surfaces and 
common thin clay films on horizontal ped surfaces; some stones and 
pebbles, mainly gravel size, very few cobbles; pH 4.7; gradual smooth 
boundary; 18 to 28 cm. thick. 


Dark brown (10YR 3/3) exterior and dark brown (10YR 4/3) interior when 
moist and dark yellowish brown (10YR 4/4) exterior and light yellowish 
brown (10YR 6/4) interior when dry; CL; weak medium prismatic macro- 
structure and moderate medium angular blocky meso-structure; plastic, 
firm, and very hard; few fine vertical exped roots and abundant medium 
vertical exped roots; common very fine interstitial pores and few very 
fine vesicular pores; few thin clay films on vertical surfaces of meso- 
structure and common thin clay films on vertical surfaces of macro- 
structure; stones and pebbles present, gravel size; pH 4.7; clear 
smooth boundary; 38 to 48 cm. thick. 


Very dark gray (10YR 3/1). and dark brown (10YR 4/3) when moist and 
gray to dark gray (10YR 4.5/1) and yellowish brown (10YR 5/4) when dry; 
CL; strong fine and medium angular blocky, breaks horizontally more 
readily than vertically; plastic, firm, and very hard; few fine exped 
vertical roots and plentiful medium exped vertical roots; common very 
fine interstitial pores; appears to be vertical clay flows along root 
channels, may be pressure surfaces; plentiful small stones, pebbles, 
and weathered iron stones; weak to moderately effervescent; few fine 
distinct carbonate accumulations; pH 7.0. 
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ARL ee LS 


Profile Number WiGeo2 56 
Horizon Ae BA Bt BC Ck Ck 


Depth (cm) 3-10 10-23 23-43 43-88 88-125 125 =155+ 
CHEMICAL ANALYSES 


pH D4 0) 4.7 a hGH 7.0 Use 
CaCO, Equiv. (%) - - - ~ LL 2 2.58 
Org. C(Z) 0.96 0.82 0.62 - - - 
Exchange 3.91 S575 3.94 3.09 0.19 - 
Analysis Ca 5.4 10.4 9.9 Bo 7 ilfs},,8) Dik ts) 
(meq/100 g) 6.4 Gig? ore Wal Got 7.0 
0.34 0.39 0.42 0.39 0.45 0.47 
0.06 0.20 O@22 0.21 0.45 0.55 
14.5 20.4 D2 18.8 16.7 15} .2 
Soluble - - = os = = 
Salts Mg ~ - - - = = 
(meq/1) = = = - = = 
EC(mmhos/cm) - ~ - - - - 
PHYSICAL ANALYSES 
Particle S 20 23 29 41 Sy 37 
Size Si 54 38 27 26 32 28 
Analysis (Z) Cc 26 39 44 33 31 35 
USDA Text. Class SiL-SiCL CL-C Cc CL CL CL 
Unified Rating CL - CL - - CL 
Atterberg 2a7| - 39 = - 32 
Limits (%) 8 - 21 - - 20 
0 = 0 - - 0.35 
Bulk iL - 1.60 - = = 
Density (g/cc) 20 - 19 - - - 
Penetrometer hey - jl - - 4.5 
(kg/cm*) 1, 0+2.5../— 25423,.8. 5 = 2 
% Nat. M 19 - 12 - - 19 
% Hygro. M 2.05 5.59 6.93 4.72 1S)T/ 4.07 
% 15 bar M 10 13 15 n2 2 12 
Z 1/3 bar M 24 25 25 22 Zo 24 


% Sat. Cap. 
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Classification 


Sub-group: Orthic Gray Luvisol 

Series: Grandin (Gn) 

7th Approximation Equivalent: Typic Cryoboralf 
Profile Number: W..Gadi75 

Parent Material: Dark colored till 

Topography: beslopes s) aspect 

Elevation above Lake Level: 4,6 metres 
Drainage: Moderately well to imperfect 


Vegetation: 

Tree canopy: Paeucenulordes, sb. glauca, A. balsamea; 
B. papyrifera 

oheupssand Halt Shurups-) Vo edule, C. stolonirera, dioica, 
R. glandulosum, Rosa, L. borealis 

Herbs; C. canadensis, A. nudicaulis, canadense, V.. 

CoLGP ola etl UGan Rh OpMDeScens, G.ecrl1Ollum 
Grasses: Very few 


Mosses: Ptilium spp. and Hylocomium spp. 


HOR! ZON 


L-F 


Ae 


Aegj 


Bt 


Bt 


BCk 


Ck 


DEPTH (cm.) 


Bite 


5*0 


10-20 


20-35 


35-60 


60-65 
65+ 


AI I M- 2 ae 


DESCRIPTION 


Dark brown (7.5YR 3/2) when moist and dark reddish brown (5YR 3/3) 
when dry; fibrous, partially decomposed leaf matter, woody fragments, 
and a few fungal mycelia; abundant, random, fine, medium, and coarse 
roots; clear wavy boundary; 5 to 10 cm. thick. 


Dark reddish brown (5YR 2/2) and black (5YR 2/1) when moist and dark 
reddish brown (5YR 2/1.5) when dry; semi-decomposed leaf matter; 
abundant random fine, medium, and coarse roots; clear wavy boundary; 
3} We) 1h Cito Tnliel<. 


Very dark grayish brown (10YR 3.5/2) when moist and light brownish 
gray (10YR 6/2) when dry; SL; weak fine platy; friable and soft; 
plentiful fine, medium, and coarse random roots; many very fine inped 
vesicular pores and many very fine continuous horizontal interstitial 
pores; pH 6.4; clear irregular boundary; 3 to 10 cm. thick. 


Grayish brown (10YR 5/2) matrix and yellowish brown (10YR 5/4) mottles 
when moist and white (10YR 8/2) when dry; SL; weak fine platy; friable 
and soft; plentiful fine and coarse roots; many very fine inped vesi- 
cular pores and many very fine horizontal interstitial pores; few 
fine faint mottles; coarse sand lens less than 3 cm. thick within; 

pH 6.2; clear wavy boundary; 8 to 15 cm. thick. 


Very dark grayish brown (10YR 3/2) ped exterior and dark brown to 
dark yellowish brown (10YR 3/3.5) ped interior when moist and grayish 
brown (10YR 5/2) ped exterior and dark brown (10YR 4/3) ped interior 
when dry; CL-C; weak medium prismatic macro-structure breaking to 
moderate fine sub-angular blocky; firm and very hard; plentiful fine, 
medium, and coarse vertical exped roots; many very fine interstitial 
pores; many very thin clay films on meso-structure ped surfaces and 
continuous clay films and vertical macro-structure ped surfaces; pH 
6.9; clear smooth boundary; 10 to 15 cm. thick. 


Very dark grayish brown (10YR 3/2) ped exterior and dark brown 

(10YR 3/3) ped interior when moist and grayish brown (10YR 5/2) ped 
exterior and dark brown (10YR 3/3) ped interior when dry; C; moderate 
fine sub-angular blocky; firm and hard to very hard; few fine vertical 
exped roots and plentiful medium and coarse vertical exped roots; 
many very fine interstitial pores; common very thin clay films on 
vertical ped faces; pH 7.3; gradual smooth boundary; 20 to 30 cm. 
thick. 


Very weakly effervescent; not described or sampled. 


Very dark grayish brown (10YR 3/2) and dark brown (10YR 3/3) when 
moist and dark grayish brown (10YR 4/2) and dark brown (10YR 4/3) 
when dry; CL; weak fine angular blocky; firm and hard; few fine 
vertical exped roots, and plentiful medium exped vertical roots; 
common very fine interstitial pores; moderately effervescent; pH 7.9. 
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Profile Number WG. 175 


Horizon 


Depth(cm) 


CHEMICAL ANALYSES 
pH 


CaCO3 Equiv. (%) 
Org a CGs) 


Exchange 


Analysis Ca 


(meq/100 g) 


Soluble 


Salts Mg 


(meq/1) 


EC(mmhos/cm) 


PHYSICAL ANALYSES 
Particle S 


Size Sab 


Analysis (%) 


USDA Text. Class 
Unified Rating 
Atterberg 


Limits (%) 


Bulk 


Density(g/cc) 


Penetrometer 
(kg/cm?) 
%Z Nat. M 
% Hygro. M 
7, MGB) loyehe jul 
% 1/3 bar M 


% Sat. Cap. 
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Classi treatiron 


Sub-group: Orthic Gray Luvisol 

Series: Maywood (Mw) 

7th Approximation Equivalent: Typic Cryoboralf 
Profile Number: Were quelled 


Parent Material: E@cuserine clay / Dark till 
Topography: c slope; SE aspect 

Elevation above Lake Level: 7.2 metres 
Drainage Class: Imper fect 


Vegetation and Cover Estimates; 
Tree Canopy: Drepopmnieenes(/02) er. es .auca. 
Shrubs: ie perealiey (307) )salix spp. (007)> Rosa’ spp. 
CLO) leno luerata i C.. stolond tera, jcanadensis, 


Ve edule, 


Herbs: G. canadensis, P. palmatus, G. borealis, 


Foo wineimianas V.ucenitolia, P. .asarifolia, 


Moy nudajseA. rubsa, EE. angustifolia, Lathyrus 
SDP. sy Mempolmculatay 


Grasses: Some, 


ife> oes j vel ipa a 

esysom £, 1 iawe) aded 

ree gmeeyad scans 

| anusts = ,¢28y) alls eeq AX faeces ie 
ag S28 (70) ope wiles «COC aptemet aa Glabeal | 
ASiyeteks Prmlinatole .o 8 te spy Loyal ‘dee (RPE V 
i 6 sles ht a 
wSileatg? 2 kee ead tleortenge ad edaali > 

6) kt é * 7 sii otiney re Satiatyyin .% 
gi2ns ,atiDibemee 3 bsdus ok aise 
Bnloniveg My ..gge 


«22 


HORIZON 


L-F 


H 


Ae) 


Ae 


AB 


Bt 


Bt 


BC 


11 Ck 


DEPTH (cm.) 


a73 


O25 


25-28 


28-48 


48-75 


75-100 


100-150+ 


AIT N-2 


DESCRIPTION 
Partially decomposed leaf matter and woody fragments. 
Well decomposed leaf matter. 


Dark brown to dark grayish brown (10YR 4/2.5) when moist and pale brown 
to light brownish gray (l10YR 6/2.5) when dry; SiL; moderate mediun 
platy; very friable to friable and slightly hard; abundant fine verti- 
cal roots and abundant medium and coarse horizontal roots; many very 
fine vesicular and interstitial pores; pH 6.2; clear smooth boundary; 
Stomisecm. thick: 


Dark brown (10YR 4/3) when moist and very pale brown (10YR 7/3) when 
dry; L; moderate medium platy; friable and hard; abundant fine vertical 
roots and plentiful medium and coarse horizontal roots; many very fine 
vesicular and interstitial pores; pH 5.6; abrupt smooth boundary; 13 to 
23 .cMeetiailick. 


Not sampled or described. 


Dark grayish brown (2.5Y 4/2) when moist and dark yellowish brown to 
dark brown (10YR 4.5/3) when dry; C; weak medium prismatic macro-struc- 
ture and strong fine angular blocky meso-structure; very plastic, firm, 
and very hard; abundant fine vertical exped roots and plentiful medium 
random exped roots; many very fine interstitial pores; many thin clay 
films on vertical ped surfaces and common thin clay films on horizontal 
ped surfaces; pH 4.8; clear smooth boundary; 18 to 25 cm. thick. 


Very dark grayish brown (10YR 3/2) exterior and yellowish brown 

(10YR 5/4) interior when moist and dark grayish brown (10YR 4/2) ex- 
terior and pale brown to light yellowish brown (IO0YR 6.5/4) interior 
when dry; SiC-C; strong fine angular blocky; plastic, firm, and very 
hard; many fine random exped roots and few medium exped roots; many 
very fine interstitial porés; common thin clay films on vertical ped 
surfaces and few clay films on horizontal ped surfaces; pH 4.9; clear 
smooth boundary; 23 to 30 cm. thick. 


Very dark gray (10YR 3/1) exterior and brown (10YR 4.5/3) interior when 
moist and very dark grayish brown (10YR 3/2) exterior and brown 

(10YR 5/3) interior when dry; C; moderate fine angular blocky; plastic, 
firm, and slightly hard to hard; few fine and medium vertical exped 
roots; many very fine interstitial pores; few to common thin clay films 
on vertical ped surfaces and few thin clay films on horizontal ped sur- 
faces; pH 5.7; abrupt smooth boundary; 20 to 30 cm. thick. 


Very dark brown (10YR 2/2) when moist and grayish brown (2.5Y 5/2) and 
yellowish brown (10YR 5/4) when dry; CL-C; weak fine angular blocky; 
slightly plastic, friable, and very hard; few fine and medium vertical 
exped roots; few very fine vesicular pores and common very fine inter- 
stitial pores; weak to moderately effervescent, few, fine distinct 
carbonate accumulations; many weathered iron stones and other pebbles 
of less than cobble size; pH 7.1. 
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CHEMICAL ANALYSES 
pH 


CaCO. Equiv. (%) 
Ore. €(7Z) 
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PHYSICAL ANALYSES 
Particle Ss 


Size Sal 


Analysis (%) C 


USDA Text. Class 


Unified Rating 


Atterberg 
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Bulk 


Density (g/cc) 
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(kg/cm?) 
Nat. M 
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7& MSS joyehe tut 
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% Sat. Cap. 
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Classification 


Sub-group: Orthic Gray Luvisol 

Series; Maywood (Mw) 

7th Approximation Equivalent: iveicesCsyoporale 
Profile Number: Wikre Le 


Parent Material: Lacustrine clay 
Topography: d slope; NW aspect 
Elevation above Lake Level: 14.4 metres 
Drainage Class: Imperfect 


Vegetation and Cover Estimates: 
Tree Canopy: By papyrifera’ (502), “Ar balsamea (307). 
Shrubs; Ra strigosus, Re pubescens, Li. borealis, 
Resniceellum: 
Herbs: G. trifolium, A. nudicaulis, D. trachycarpum. 


Mosses;: Ptilium and Hylocomium spp. 
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DESCRIPTION 
Semi- and well decomposed leaf matter and woody fragments. 


Very dark brown (10YR 2/2) when moist and dark grayish brown 

(10YR 3.5/2) when dry; SiCL; weak fine platy; slightly sticky, friable, 
and slightly hard; abundant fine vertical roots and abundant medium 
and coarse horizontal roots; many very fine vesicular pores; pH 5.9; 
clear wavy boundary; 3 to 13 cm. thick. 


Dark brown (10YR 3/3) when moist; not described or sampled. 


Dark grayish brown (10YR 3.5/2) exterior and interior when moist and 
dark grayish brown (10YR 4/2) exterior and interior when dry; HC; 
moderate to strong fine sub-angular blocky; sticky, firm, and very 
hard; plentiful fine vertical roots and abundant medium and coarse 
random roots; many very fine interstitial pores; many thin clay films 
on vertical ped surfaces; pH 4.5; clear smooth boundary; 20 to 30 cm. 
thick. 


Dark grayish brown (10YR 4/2) exterior and dark brown (10YR 4/3) in- 
terior when moist and gray (10YR 5/1) exterior and brown (10YR 5/3) 
interior when dry; HC; strong fine angular blocky; sticky to very 
sticky, plastic, firm, and hard to very hard; few fine vertical roots 
and abundant medium random roots; common very fine interstitial pores; 
many thin clay films on vertical ped surfaces and common thin clay 
films on horizontal ped surfaces; pH 4.4; clear smooth boundary; 20 
(ae) 535) Cline nlieicn 


Very dark grayish brown (10YR 3/2) exterior and dark brown (10YR 3/3) 
interior when moist and grayish brown (10YR 5/2) exterior and pale 
brown (10YR 6/3) interior when dry; SiC-C; weak medium prismatic 
macro-structure and moderately strong fine angular blocky meso-struc- 
ture; sticky, plastic, firm, and hard to very hard; few fine vertical 
roots and abundant medium vertical roots; common very fine inter- 
stitial pores; clay flows evident on vertical cleavage surfaces of 
macro-structure and common clay films on vertical surfaces of meso- 
structure; weakly effervescent; pH 6.3; clear smooth boundary; 35 to 
55 cm, thick, 


Very dark brown (10YR 2/2) with thin bands of dark brown (10YR 4/3) 
when moist and dark gray (10YR 4/1) with thin bands of light yellowish 
brown (10YR 6/4) when dry; SiC; very weak fine angular blocky to 
massive; plastic, firm, and hard; few fine vertical roots and plenti- 
ful medium vertical roots; common very fine vesicular pores; moderately 
effervescent with common fine and medium white (10YR 8/1) prominent 
carbonate accumulations; pH 7.2; clear smooth boundary; 18 to 23 cm. 
Chien. 


Very dark grayish brown (10YR 3/2) and dark brown (10YR 4/3) when 
moist and gray to dark gray (10YR 4.5/1) and light yellowish brown 
(10YR 6/4) when dry; SiC-C; very weak fine angular blocky to massive; 
plastic, firm, and very hard; few fine and. medium vertical roots; few 
very fine interstitial pores; moderate to weakly effervescent; pH 7.2; 
clear smooth boundary; 15 to 20 cm. thick. 


Gray to dark gray (10YR 4.5/1) when dry; SiC-C; weak fine angular 
blocky to massive; firm and very hard; shaly till with many weathered 
iron stones and few other pebbles; moderately effervescent; pH 7.4. 
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ATT 0-3 


Profile Number Wiad e 
Horizon Ahe Bty Bt, BCk Cca Ck IICk 


Depth(cm) 0-5 8-33 33-58 58-105 105-125 125-145 145-175+ 


CHEMICAL ANALYSES 


pH Sy) 4.5 4.4 at ee The 7.4 
CaCO3 Equiv. (%) - - ~ - 1.74 0.87 1.08 
Org. C(%) 5.66 iLoifa Ke Se) - - = = 
Exchange (Yq al 5.49 4.76 0.39 - - a 
Analysis Ca 1S) sf) 1B, @ 12),8) 15.6 18.8 3s 3) IB} 
(meq/100 g) 7.6 WSS) ih 55 1265} 11.0 OR HOMO 
1.30 O67 O73 Oo 7 0.60 0.59 O65, 
0.06 0237, Dodi) 0.16 Ooib3) OnL3 0.42 
Sys 3s" 36.0 30.6 26.8 20.8 21.6 ZO 
Soluble ~ ~ - - = - = 
Salts Mg - - - - = - es 
(meq/1) - = - - - - - 
EC(mmhos/cm) - ~ - - - - - 
PHYSICAL ANALYSES 
Particle ) 13 2. 4 7 8 if 8 
Size Si 51 28 34 42 45 41 42 
Analysis (%Z) C 36 70 62 Dil 47 52 50 
USDA Text. Class SiCL HC HC Sic-C Sic Sic-C SiC-C 
Unified Rating ML MH = - - CL - 
Atterberg 46 56 - - - 43 - 
Limits (%) 9 DP - - = 20 - 
0 -0.27 = - - -0.45 = 
Bulk 0.96 - ib6 SB} - = = = 
Density (g/cc) Si - 24 - - - - 
Penetrometer - Io oz = = = 4.5 = 
(kg/em*) - 1.1-1.9  - - = < L 
% Nat. M - 28 - - = 14 s 
% Hygro. M ib. WE Poul 9.67 5.88 8.79 4.16 Ho Atl 
% 15 bar M 20 23 21 19 16 16 ily 
% 1/3 bar M 37 40 3Y/ 38 33 30 52 


% Sat. Cap. 
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Classification 


Sub-group: Orthic Dark Gray Luvisol 

Series: Macola (ML) 

7th Approximation Equivalent: Mollie Cryoboralf 
Profile Number: W.C. 46 


Parent Material: Lacustrine clay 
Topography: c slopes, E aspect 
Elevation above Lake Level: loe2emettes 
Drainage Class: Imper fect 


Vegetation and Cover Estimates: 
Tree Canopy: B. papyrifera (60%), P. tremuloides (40%), 
Paoelauca (trace). 
wale tOlian( 157.) , eh. somericands(2/) 5 
strigosus (50%), R. glandulosum (10%), 
Rosa spp.» (104). 
Herbs: ‘AY nudicaulis, (407)" Ge trittorum, Py 
asarifolia, C, canadensis, R. pubescens, 


Shrubs: 


aa 


V. renifolia. 
Grasses: Trace, 


Mosses: Ptilium and Hy Locomium spp. 
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HORIZON DEPTH (cm.) DESCRIPTION 
ete i= 5 Partially decomposed leaf matter and woody fragments. 
F - 5-0 Very dark brown (10YR 2/2) when moist and dark reddish brown (5YR 2/2) 


when dry; semi-decomposed leaf matter and woody fragments. 


Ahe 0-8 Very dark grayish brown (10YR 3/2) when moist and dark gray (10YR 4/1) 
when dry; SiL; weak medium platy; very friable and soft; abundant fine, 
medium, and coarse horizontal and oblique roots; many random inped 
vesicular pores; pH 6.1; clear, wavy boundary; 5 to 10 cm. thick. 


Ae 8-15 Dark grayish brown (10YR 4/2) and light brownish gray (1O0YR 6/2) when 
moist and light gray to light brownish gray (10YR 6/2) when dry; 
SiL-L; moderate fine platy; friable and soft to slightly hard; plenti- 
ful fine, vertical, inped roots and abundant medium and coarse verti- 
cal inped roots; many very fine inped vesicular pores and many very 
fine exped interstitial pores; pH 5.9; clear smooth boundary; 3 to 10 


Gils Waricle- 
AB 15-18 Not sampled or described. 
Bt 18-50 Very dark grayish brown (10YR 3/2) ped exterior and interior when 


moist and dark grayish brown to grayish brown (10YR 4.5/2) ped ex- 
terior and interior when dry; HC; weak medium prismatic macro-struc- 
ture and moderate fine sub-angular blocky meso-structure; firm and 
very hard; plentiful fine, medium, and coarse oblique, exped roots; 
many very fine interstitial pores; many thin clay films on vertical 
ped surfaces and common thin clay films on horizontal ped surfaces; 
pH 4.6; clear smooth boundary; 20 to 40 cm. thick. 


BC 50-58 Dark brown (10YR 3.5/3) ped exterior and dark brown (10YR 4/3) ped 
interior when moist and pale brown (10YR 6/3) ped exterior and light 
gray (l0YR 7/2) ped interior when dry; SiCL; weak to moderate medium 
sub angular blocky; friable and hard; plentiful fine, medium and 
coarse vertical, exped roots; common very fine inped vesicular pores 
and common very fine, exped, interstitial pores; appears platy in 
some places suggesting stratification; pH 4.9; clear smooth boundary; 
by tae) AO) Ci ei. 


BCk 58-103 Very dark gray (2.5Y 3/1) when moist and gray (10YR 5/1) to dark 
grayish brown (2.5Y 4/2) when dry; HC; weak medium prismatic macro 
structure and moderate fine angular blocky meso structure; firm and 
hard to very hard; few fine vertical roots and plentiful medium and 
coarse vertical roots; many very fine interstitial pores; few thin 
clay films on vertical ped surfaces of macro structure; weakly effer- 
vescent; pH 6.6; clear wavy boundary; 33 to 50 cm. thick. 


Cca 103-133 Alternating layers of dark grayish brown (10YR 4/2) and very dark 
gray (10YR 3/1) less than 3 cm. thick when moist and light brownish 
gray (2.5Y 6/2) and gray (10YR 5/1) when dry; SiC; weak fine angular 
blocky; firm and hard; few fine horizontal exped roots, few medium 
and coarse vertical exped roots; abundant very fine interstitial 
pores; moderate to strongly effervescent; pH 7.1; abrupt wavy boun- 
dary; 25 to 38 cm. thick. 


Ck 133-150+ Very dark gray (10YR 3/1) when moist and gray (10YR 5/1) when dry; 
HC; weak fine angular blocky to amorphous; firm and hard; few fine, 
medium, and coarse vertical exped roots; few very fine vesicular 
pores and plentiful very fine interstitial pores; moderately effer- 
vescent and few medium prominent carbonate accumulations; pH 7.2. 
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Profile Number W.C. 46 
Horizon Ahe Ae Bt BC BCk Cea Ck 


Depth (cm) 0-8 8-15 18-50 50-58 58-103 108133 les a0+ 


CHEMICAL ANALYSES 


pH Oru 529 4.6 4.9 desk Ted Us? 
Caco, Equiv. (%) = - ~ - - ik, By 1.08 
Org. C(%) ove Oey 1.47 - - - - 
Exchange Pies) 4.14 4.76 PAS) Oar - - 
Analysis Ca 6.9 Gra/, Wifes) IES 25.0 Bie 3) IAS) 2 
(meq/100 g) shafh Deeth ils) ee, TORS 8.9 6.8 
1.04 0.52 On Oss) Os 7/9 On9 0.85 
0.01 0.05 0.14 0.10 OFS Om3 Ozer 
14.7 159 34.5 Pilko 3270 26.3 26.8 
Soluble - - - - = - ~ 
Salts Mg = - - - - - = 
(meq/1) - - - - - - - 
EC(mmhos/cm) - - = = = 2 = 
PHYSICAL ANALYSES 
Particle Ss 75) 26 3 3} 3 2 1 
Size Sas 60 52 29 Bil 2G) 42 34 
Analysis (%) 1S 22 68 36 68 56 65 
USDA Text. Class SiL SiL-L HC SiCL HC Sic HC 
Unified Rating - CL-ML CH - = - CH 
Atterberg - 24 61 - = - 67 
Limits (%Z) - 6 32 - - - 37 
- (os) -0.7 - - - -0.08 
Bulk ial 7 - SZ: - 35 - - 
Density(g/cc) 7) - 26 - 28 - - 
Penetrometer - ie Shs; 2.34 - = = BO 
(kg/cm?) = WO=2Ul 52 58 — = = 5-088 
Nat. M - Pall 6 - - - 27 
% Hygro. M 2.63 pay 7.63 3.47 9.72 6.55 11.89 
% 15 bar M 8 8 23 15 25 Pil 25 
Pa/ SebareM 20 20 63 30 39 40 44 


% Sat. Cap. 
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Classification 

Sub-group: Peaty Low Humic Eluviated Gleysol 
Series: Snipe (Sn) 

7th Approximation Equivalent: Histic Cryalbaqualf 


Profile Number: WeGew 


ParpentaMeaterial: Lacustrine clay 
Topography: a slope; in depression 
Elevation above Lake Level: 6.2 metres 
Drainage Class: POO tONVerysDOCr 


Vegetation and Cover Estimates: 
tree Canopyas sbeepapyr itera; (l0,)5.P. elauca (on<depression 
border), 9. tremuloides® (on depression border). 


Shrubs: De ix peop 0/2 on depress son sborden)s Almusmspp st 
(on depression border). 


Herbs: Epilobium angustifolia (5%). 
Gresses.) 00 etn depression. 


Other: Equisetum spp. 
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HORIZON 


Of 


Ahe 


Aeg 


Btg 


BCgk 


BCgk 


11 Cgk 


PLINC 


DEPTH (cm.) 


28-20 


20-13 


5-0 


0-8 


8-18 


18-28 


28-53 


53-80 


80-100 


100-115+ 


AETT Qe2 


DESCRIPTION 


Dark yellowish brown (10YR 4/6) when moist and yellowish brown 
(10YR 5/6) when dry; undecomposed grass matter; individual components 
readily identified; abrupt smooth boundary; 5 to 10 cm. thick. 


Very dark brown (7.5YR 2/3) when moist and dark brown (7.5YR 3/4) wher 
dry; partially decomposed grass matter; individual components stil] 
identifiable; abrupt smooth boundary; 5 to 10 cm. thick. 


Very dark brown (7.5YR 2/2) when moist and dark brown (7.5YR 3/3) when 
dry; semi-decomposed grass matter; individual components difficult to 
identify; clear smooth boundary; 5 to 10 cm. thick. 


Black (7.5YR 2/1) when moist and black (10YR 2/1) when dry; well decon- 
posed grass matter; clear smooth boundary; 3 to 8 cm. thick. 


Very dark brown (10YR 2/3) when moist and gray (10YR 5/1) when dry; 
SiL; moderate medium platy; firm and slightly hard; abundant fine ran- 
dom roots; many very fine interstitial pores and common very fine 
vesicular pores; pH 5.7; abrupt wavy boundary; 3 to 13 cm. thick. 


Dark grayish brown (10YR 4/2) matrix color and dark reddish brown 

(SYR 3/4) mottle color when moist and light gray (10YR 7/2) matrix 
color and reddish yellow (7.5YR 6/6) mottle color when dry; SiL; 

strong medium platy; firm and hard; many fine vertical roots; many very 
fine interstitial pores and many fine continuous: vertical tubular pores 
(root channels) along which mottles are concentrated; few fine promin- 
ent mottles; pH 5.6; clear wavy boundary; 5 to 13 cm. thick. 


Gray to dark gray (10YR 4.5/1) matrix and dark reddish brown (5YR 3/5) 
mottles when moist and gray (10YR 5.5/1) matrix and dark yellowish 
brown (10YR 4/6) mottles when dry; C-HC; moderate very fine angular 
blocky, almost shot-like; plastic, friable and very hard; abundant fine 
vertical roots, and few coarse horizontal roots; many very fine contin- 
uous vertical tubular pores in which mottling is concentrated; common 
to many thin clay films on vertical ped surfaces and common thin clay 
films on horizontal ped surfaces; many fine prominent mottles; pH 5.3; 
clear smooth boundary; 10 to 18 cm. thick. 


Dark gray (10YR 4/1) matrix and dark yellowish brown (5YR 4/7) mottles 
when moist and gray (10YR 5/1) matrix and strong brown (7.5YR 4/6) when 
dry; C; weak to moderate fine angular blocky; plastic, firm and very 
hard; plentiful fine vertical roots; many very fine interstitial pores; 
few to common clay films on vertical ped surfaces; very many fine pro- 
minent mottles; weakly effervescent; pH 5.2; gradual smooth boundary; 
748) 120) 530) ids ‘telntitele. 


Dark gray (10YR 4/1) matrix and yellowish red (5YR 4/7) mottles when 
moist and gray (10YR 5.5/1) matrix and yellowish red (5YR 4.5/8) 
mottles when dry; C; weak fine angular blocky; plastic, firm and very 
hard; plentiful fine vertical roots; many very fine interstitial pores; 
few to common clay films on vertical ped surfaces; many fine distinct 
mottles; weakly effervescent; pH 5.3; clear smooth boundary; 23 to 33 
Gils Tinie: 


Dark gray (10YR 3.5/1) matrix and yellowish red (SYR 3/6) mottles when 
moist and gray (10YR 4.5/1) matrix and strong brown (7.5YR 5/6) mottles 
when dry; CL; weak fine angular blocky to massive; plastic, firm, and 
very hard; plentiful fine vertical roots; many very fine vesicular and 
interstitial pores and common vertical tubular pores; common fine and 
medium prominent mottles not confined to tubular pores (root channels); 
weakly effervescent; dark shaly till; pH 5.4; clear smooth boundary; 
[Secmiaethieke 


Gravelly outwash; water seeping in at 117 cm. 
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Profile Number W.C. 45 
Horizon Ahe Aeg Btg BCgk, BCgk» IICgk 


Depth(cm) 0-8 8-18 18-28 28-53 53750 80-100 


CHEMICAL ANALYSES 


pH S57 Dale Dee 5.4 5.4 365) 
CaCO, Equiv. (%) - - - = = a 
Org. C(Z) 2628 0.81 daa - - - 
Exchange Neo as) 3.02 4.37 3.05 2.48 LoS 
Analysis Ca 7.4 8 5.3 149 LSS, 2).8 
(meq/100 g) 4.8 4.1 Tio il Ie 10.6 55% 
(Os sHe OL2y 0.55 (0) 53) 0.68 (0). 52 
On2 O} salah Das O22 Ono (Os Ie! 
16.4 136 8253 AS} 5) DS. 17/62) 
Soluble - ~ - = = = 
Salts Mg - ~ - = a = 
(meq/1) - - ~ = = = 
EC (mmhos/cm) - ~ - - - - 
PHYSICAL ANALYSES 
Particle S 20 20 3 4 5 36 
Size Sa 58 53) 37 59 59 27 
Analysis (%) C DD Dall 60 57 56 37 
USDA Text. Class SiL SiL C-HC C C CL 
Unified Rating = CL-ML MH-CH = = CL 
Atterberg = 23 ays} - = Sy 
Limits (Z) - 5 2S - - 14 
= 1.4 - - = = 
Bulk - iba sy/ - - = = 
Density (g/cc) - 25 - - ~ - 
Penetrometer = = = = = = 
(kg/cm?) - - - - ~ - 
% Nat. M = = = os = = 
% Hygro. M 2 THe Bolas 10.36 Se 1628 3.72 
vf MUG) ipyese Sul 10 Y) 22 23 aS We 
% 1/3 bar M 27 ZS) 38 37 37 22 


% 1/10 bar M 
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Classification 


Sub-group: Orthic Gray Luvisol 

Series: Culp (Cu) 

7th Approximation Equivalent: Topic Cryoboralf 
Profile Number: WeeGirege 200 


Parent Material: Alluvial sand 
Topography: d slope; SE aspect 
Elevation above Lake Level: 18 metres 
Drainage: Well to rapid 


Vegetation and Cover Estimates: 


Pree Ganopy: 8. Ppapyritera (307), BP. pennsylvanica and 


Per oii wanan (757) we wee roncas( yar. 


oe ee ee 


EremulolctesmGl i. 


Shrubs and Half Shrubs: C. stolonifera, R. glandulosun, 
Rosa sppe 


Herbs: Gee LOllum wih pubescens, GA, enudicaulia. 


— 


Grasses; Moderate grass cover, 
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HORIZON 


L 


L-F 


Ae 


Bt 


Bt 


Bm 


BC 


DEPTH (cm.) 


ans 


3-0 


0-5 


etes 


253 


33505 


65-108 


108-168+ 


ALT? Re2 


DESCRIPTION 
Grass and leaf matter easily recognized; woody fragments. 


Dark reddish brown (5YR 2.5/2) when moist; partially decomposed grass 
and leaf matter. 


Very dark brown (10YR 2/2) when moist and very dark grayish brown 
(10YR 4/2) when dry; LS; single grained; loose; abundant fine random 
roots and plentiful medium and coarse horizontal roots; abundant fine 
vesicular pores; pH 5.2; abrupt wavy boundary; 5 to 10 cm. thick. 


Dark grayish brown to dark brown (10YR 3.5/2.5) when moist and grayish 
brown (10YR 5/2) when dry; LS; weak medium platy; loose and soft; 
abundant fine vertical roots and plentiful medium and coarse horizon- 
tal roots; many fine vesicular pores; pH 4.8; abrupt smooth boundary; 
Swtoulsmemeartniek. 


Dark yellowish brown (10YR 3/4) when moist and dark brown (10YR 4/3) 
when dry; SL; weak medium sub-angular blocky; very friable and soft; 
plentiful fine vertical roots and plentiful medium and coarse horizon- 
tal roots; common very fine inped vesicular pores; clay bridging 
between sand grains visible under 10 power hand lens; pH 4.9; clear 
smooth boundary; 10 to 13 cm. thick. 


Dark brown (10YR 4/3) when moist and brown (10YR 5/3) when dry; LS; 
weak fine sub-angular blocky; very friable and soft; plentiful fine 
vertical roots and plentiful medium and coarse horizontal roots; 
common very fine inped vesicular pores; clay bridging between sand 
grains visible under 10 power hand lens; pH 5.1; abrupt smooth boun- 
danysmonton | 3ucmemtinicke 


Dark yellowish brown (10YR 4/4) when moist and yellowish brown 
(10YR 5/6) when dry; S$; single grained; loose; few fine vertical 
roots and plentiful medium and coarse vertical roots; some cobble 
size stones at upper boundary; pH 5.2; gradual smooth boundary; 30 
tOMSonementhiicke 


Yellowish brown (10YR 5/6) moist and dry; S; single grained; loose; 
plentiful medium and coarse vertical roots; pH 5.4; gradual smooth 
boundary; 38 to 50 cm. thick. 


Yellowish brown (10YR 5/5) when moist and yellowish brown to brownish 
yellow (10YR 5.5/6) when dry; S; single grained; loose; plentiful 
medium and coarse vertical roots; pH 5.4. 
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Profile Number WG. 220 


Horizon 
Depth(cm) 


CHEMICAL ANALYSES 
pH 


CaCO. Equiv. (%) 


3 
Org. C(%) 


Exchange 


Analysis Ca 


(meq/100 g) 


Soluble 


Salts Mg 


(meq/1) 


EC(mmhos/cm) 


PHYSICAL ANALYSES 
Particle Ss 


Size Si 


Analysis (Z%) c 


USDA Text. Class 


Unified Rating 


Atterberg 


Limits 


Bulk 


Density (g/cc) 


Penetrometer 
(kg/ cm”) 
Nat. M 
% Hygro. M 
% 15 bar M 
% 1/3 bar M 
% 1/10 bar M 


% Sat.-Cap. 


SW-SM 


Bty Bt, Bm BC G 
15-25 25-33 33-65 65-108 108-168+ 
4.9 Bee 32 5.4 Bal 
1.46 OS Gm35 = = 
7.18 5.94 D Ifo 1.61 LD 
DeS BS OW 0.5 0.5 
lS 1.6 Ons 0.5 0.2 
0.18 0.18 0.05 0.03 0.02 
0.03 O15 0.06 0.01 0.02 
NL? 10.0 2i/ 1.6 iL 40) 
ie 79 97 98 98 
18 14 1 2 D 

10 7 2 0) 0 

SL LS S S S 
SW-SC - - = SP 
iL WY - - - - 
10 - - - - 
1.78 1.69 0.46 O25 0.16 
6 4 il 1 if 

25; 18 4 2 3 
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Classification 


Sub-group: Degraded Dystric Brunisol 
Series: Nestow (Nt) 
7th Approximation Equivalent: Spodic Cryopsamment 


Profile Number: WeaGreent OF 


Parent Material: Alluvial sand 
Topography: d slope; E aspect 

Elevation above Lake Level: 12.7 metres 
Drainage: Rapid 


Vegetation and Cover Estimates: 
ieee Canopy eso mo eDyctwenan(2 7), ee eremuloudes (502) . 
sagubs and Wal teshmubs-§) Co stolonitesal (107), Rosa spp. (1072); 


Rec vandalLoOsum «hs spubeSscens ss palin SPP. , 


Re strigosus, A. alnifolia. 


Herbs; Aa cubra, Aj nudicaulis (507); Ge borealis, 
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Gorerirolium, Aster spp., B. angustifolia, 


Lathyrus sppe 
Grasses: Few species, 
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DESCRIPTION 
Partially and semi-decomposed leaf matter and woody fragments. 


Very dark brown (7.5YR 2/2) when moist and dark brown (10YR 3/3) when 
dry; LS; single grained; very friable and soft; plentiful fine verti- 
cal roots and abundant medium and coarse horizontal roots; many very 
fine vesicular pores; pH 6.2; clear wavy boundary; 3 to 13 cm. thick. 


Dark brown to brown (7.5YR 4/3) when moist and brown to pale brown 
(10YR 5.5/3) when dry; LS; single grained; loose and soft; plentiful 
fine vertical roots and abundant medium and coarse horizontal roots; 
many very fine vesicular pores; pebble layer at lower boundary; pH 
5.8; clear smooth boundary; 10 to 15 cm. thick. 


Yellowish red (SYR 4/6) when moist and strong brown (7.5YR 4/6) when 
dry; S; single grained; loose and soft; few fine vertical roots and 
few medium and coarse vertical roots; many very fine vesicular pores; 
pH 6.5; gradual smooth boundary; 20 to 40 cm. thick. 


Dark yellowish brown (10YR 4/6) when moist and yellowish brown 
(10YR 5/6) when dry; S; single grained; loose and soft; plentiful 
medium and coarse vertical roots and few medium horizontal roots; 
many very fine vesicular pores; pH 6.7; clear smooth boundary; 75 
CORO Smcmamthiiicks 


Yellowish brown (10YR 5/6) when moist and brownish yellow (10YR 6/6) 
when dry; S; single grained; loose and soft; very few roots; many 
very fine vesicular pores; very weakly cemented; gravelly and cobbly 
at boundary; pH 7.0; abrupt smooth boundary; 23 to 28 cm. thick. 


Dark clay till; not described or sampled. 
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Profile Number Wis Ge EON 


Horizon 
Depth(cm) 


CHEMICAL ANALYSES 
pH 


CaCO 4 Equiv. (%) 
Org. C(%) 


Exchange 


Analysis Ca 


(meq/100 g) 


Soluble 


Salts Mg 
(meq/1) Na 
SO, 


EC (mmhos/cm2) 


PHYSICAL ANALYSES 
Particle S 


Size Si 
Analysis (%) 


USDA Text. Class 


Unified Rating 
Atterberg 


Limits (%) 


Bulk 


Density (g/cc) 


Penetrometer 
(kg/cm?) 
% Nat. M 

% Hygro. M 

% 15 bar M 

% 1/3 bar M 
% 1/10 bar M 
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Classification 

Sub-group: Degraded Dystric Brunisol 

Series: Edwand (Ed) 

7th Approximation Equivalent: Spodic Cryopsamment 


Profile Number: WeCrw250 


Parent Material: Outwash 

Topography: d slope; S aspect 
Elevation above Lake Level: 6.6 metres 
Drainage: Well to rapid 


Vegetation and Cover Estimates: 


ieeceGonony' > welaican( 20.) mc eeremtloides, (LOZ), 
A. balsamea (15%), 3B. papyrifera (5%). 
Shrubs and Half Shrubs: CC, stolonifera,V. edule, 
L. borealis, Rosa spp. is 
Herbs: A. nudicaulis, R. pubescens, M. canadense, 
Ge. canadensis, G. borealis; Ms nuda, Fo 


Viteinioaia, Ver acunca. G. tril Lolium. 


Mosses: Ptilium spp. and Hylocomium spp. 
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DESCRIPTION 
Partially decomposed leaf matter and woody fragments. 


Very dark grayish brown (10YR 3/2) when moist and brown (10YR 4.5/3) 
wnen dry; SL; very weak medium platy; very friable and soft; plenti- 
ful fine, medium, and coarse horizontal roots; many very fine inped 

vesicular pores; pH 5.3; clear smooth boundary; 5 to 10 cm. thick. 


Brown (10YR 5/3) when moist and pale brown (10YR 6/3) when dry; SL; 
weak medium platy; very friable and soft; abundant fine, medium, and 
coarse horizontal roots; many very fine inped vesicular pores; cobbles 
in lower 5 cm.; pH 5.1; abrupt smooth boundary; 8 to 15 cm. thick. 


Dark brown to brown (7.5YR 4/4) when moist and yellowish brown 
(10YR 5/4) when dry; S$; single grained; loose; plentiful fine, 
medium, and coarse vertical roots; many cobbles; pH 5.1; gradual 
irregular boundary; 10 to 38 cm. thick. 


Strong brown (10YR 5/6) when moist and brown (10YR 5/4) when dry; S; 
single grained; loose; few fine, medium and coarse vertical roots; 
very gravelly and cobbly; pH 5.2; abrupt smooth boundary; 18 to 35 
ema thick: 


Yellowish brown (10YR 5/7) when moist and yellowish brown (10YR 5/6) 
when dry; S$; single grained; loose; no roots; not gravelly; pH 6.2; 
abrupt smooth boundary; 25 to 35 cm. thick. 


Yellowish brown to dark yellowish brown (10YR 4.5/6) when dry; S; 
gravelly and cobbly outwash; pH 5.8. 
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Profile Number W.C. 230 


Horizon 
Depth(cm) 


CHEMICAL ANALYSES 
pH 


CaCO3 Equiv. (%) 
Orgs G(Z) 


Exchange 


Analysis Ca 


(meq/100 g) 


Soluble 


Salts Mg 


(meq/1) 


EC(mmhos/ cm) 


PHYSICAL ANALYSES 
Pdrticle S 


Size Si 


Analysis (%) Cc 


USDA Text. 


Class 
Unified Rating 


Atterberg 


Limits (%) 


Bulk 


Density (g/cc) 


Penetrometer 
(kg/cm?) 
% Nat. M 
% Hygro. M 

% 15 bar M 

% 1/3 bar M 
% 1/10 bar M 


% Sat. Cap. 
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Sub-group: Rego Humic Gleysol 

Series: Lacroix  Glisw 

7th Approximation Equivalent: Calcic Cryaquoll 
Profile Number: Wena /, 


Parent Material: ALlaviEme,eLacustrine / Dark till 
Topography: c slope; E aspect 

Elevation above Lake Level: 2.4 metres 

Drainage Class: Poor 


Vegetation and Cover Estimates: 


PecomOanony meee eu Usai foram, 50 B. pany uisera (207). 

Shraps: ewe Oncol eames Olonl tera, a wedules (20) 5 
Salix spp. (20%), Rosa spp., R. glandulosun, 
reeposed! Ven (OA). 


Herbs: Peeasert folie. Cy acanadensis, A. nudicaulis 
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OF pcr oran, Aster sppa, ka pUpescens, 
Mo panitculatay sf. viteiniana, sGeraniumespp . 
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HOR|ZON 


L-F 


Ah 


Ckg, 


Ckg. 
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11 Ckg 
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DEPTH (cm.) 


25-39 
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DESCRIPTION 
Semi-decomposed leaf matter, bits of charcoal, woody fragments. 


Black (10YR 1.7/1) when moist and very dark brown (10YR 2/2) when dry; 
SL; weak medium platy (depositional); very friable and soft; abundant 
fine, medium, and coarse roots in upper 10 cm. and plentiful fine, 
medium, and coarse roots in lower 15 cm.; many very fine vesicular and 
interstitial pores; pH 8.1; abrupt wavy boundary; 23 to 50 cm. thick. 


Gray to dark gray (2.5Y 4.5/1) matrix and yellowish red (5YR 4/6) 
mottles when moist and light brownish gray (10YR 6/2) matrix and yel- 
lowish brown (10YR 5/6) mottles when dry; SiL; weak to moderate medium 
platy (depositional); friable and slightly hard; plentiful fine verti- 
cal roots and abundant medium and coarse random roots; many very fine 
vesicular and interstitial pores; common fine distinct and prominent 
mottles; strongly effervescent; pH 7.7; clear smooth boundary; 8 to 15 
cm. thick. 


Dark gray (2.5Y 4/1) matrix and dark yellowish brown (10YR 4/6) mottles 
when moist and gray (10YR 6/1) matrix and yellowish brown (10YR 5/7) 
mottles when dry; CL; weak medium platy (depositional); friable and 
slightly hard; plentiful fine vertical roots and abundant medium and 
coarse horizontal and vertical roots; many very fine vesicular and 
interstitial pores; many fine faint to distinct mottles; strongly 
effervescent; pH 7.4; clear smooth boundary; 30 to 35 cm. thick. 


Dark gray (2.5Y 4/1) matrix and dark yellowish brown (10YR 3/4) mottles 
when moist and gray (l10YR 5.5/1) matrix and reddish yellow (7.5YR 5/7) 
mottles when dry; SiC; moderate fine angular blocky; firm and hard; 

few fine vertical roots and plentiful medium and coarse vertical roots; 
common very fine vesicular and interstitial pores; common fine faint 
mottles; weakly effervescent; pH 7.5; clear smooth boundary; 18 to 30 
cm. thick. 


Dark gray (2.5Y 4/1) matrix and brown to dark brown (7.5YR 4/4) mottles 
when moist and gray (10YR 5.5/1) matrix and yellowish red (5YR 5/7) 
mottles when dry; SiC; moderate fine angular blocky; friable and hard; 
few fine vertical roots and very few medium roots; common very fine 
vesicular and interstitial pores; many fine distinct mottles; slightly 
effervescent; pH 7.5; clear smooth boundary; 13 to 25 cm. thick. 


Dark gray to very dark gray (2.5Y 3.5/1) matrix and dark yellowish 
brown (10YR 3.5/4) mottles when moist and gray (10YR 5/1) matrix and 
strong brown (7.5YR 5/6) mottles when dry; CL; moderate fine angular 
blocky; firm and hard; no roots; common very fine vesicular and inter- 
stitial pores; many fine faint to distinct mottles; slightly efferves- 
Cenitem Dim. 
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Profile Number W.C. 237 


Horizon Ah C kg, Ckg, IICcag IICkg I1ICkg 
Depth(cm) 0-25 25-38 38-70 70-95 95-113 113-150+ 


CHEMICAL ANALYSES 


pH 8.1 Text! 7.4 o5) 7S Use 

CaCO, Equiv. (%) 0.42 0.46 0.60 15.46 202 Lod? 
Org. C(%) 3.49 - . = ee a 
Exchange ~ - - = = = 

Analysis Ca - ~ 7/53} Wes ilfe} 52) iLiteS) 
(meq/100 g) - - Woe? O50 7.0 6.8 

= = 0.50 0.64 0.63 0.49 

= = eS) 1.78 Lo Se 0.96 

= = 14n7 Pike ZO 2 S67 
Soluble = - - = = ze 
Salts Mg - - - = = = 
(meq/1) Na ~ - - = 2 = 
sO, - - - - = = 
EC(mmhos/cm) - - - = = = 

PHYSICAL ANALYSES 

Particle S 58 20 27 - 8 32 
Size Si 29 58 44 - 50 30 
Analysis (Z) Us) DD 29 - 42 38 
USDA Text. Class SL SiL CL = SiC CL 
Unified Rating - CL-ML - - CL CL 
Atterberg 28 29 - - 44 34 
Limits (2%) - i - - 24 14 
as 0 = = = = 
Bulk 1.24 1.40 - - - = 
Density (g/cc) Bs, 22 - - - - 
Penetrometer - = = = = = 
(kg/cm?) - = ~ = = r 
% Nat. M = = - = Ss = 

% Hygro. M 4,11 Be YP 3.04 ey SH # SOU byge) 
% 15 bar M 4 8 10 15 16 12 
% 1/3 bar M 21 21 oe 31 31 23 
% 1/10 bar M - - - = = = 


% Sat. Cap. 
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SOILS MAP 
OF 


SIR WINSTON CHURCHILL PROVINCIAL PARK 


LEGEND 
LUVISOLIC SOILS 


Grandin (Gn) Orthic Gray Luvisol developed on very 


dark grayish brown, fine textured, 
glacia} til). 
Winston (Ws) Orthic Dark Gray Luvisol developed on 
very dark grayish brown, fine textured, 
glactal till 


Lac La Biche (Lb) Gleyed Dark Gray Luvisol developed on 


very dark grayish brown, fine textured, 

glacial till. 
Athabasea (Ah) Orthic Gray Luvisol developed on dark 
brown, medium textured, glacial till_ 


Scale: lin. = 600 ft (approx). 


Grosmont (Gt) Orthic Dark Gray Luvisol developed on 


dark brown, medium textured, glacial 
till. 
Maywood (Mw) Orthic Gray Luvisol developed on fine 
textured lacustrine deposits. 
Miquelon (Mq) Orthic Gray Luvisol developed on fine 
textured lacustrine deposits, overlying 
glacial till at less than 90 cm. 


Macola (M1) Orthic Dark Gray Luvisol developed on 
fine textured lacustrine deposits. 

Tawayik (Tk) Orthic Oark Gray Luvisol developed on 
fine textured lacustrine deposits, 
overlying glacial till at less than 90 
on. 

Red Fox (RF) 


Gleyed, Carbonated Dark Gray Luvisol 
developed on fine textured lacustrine 
deposits. 

Rich Lake (R1) Gleyed Dark Gray Luvisol developed on 
medium textured alluvial lacustrine 


deposits 

Culp (Cu) Orthic Gray Luvisol developed on coarse 
textured aeolian and/or alluvial deposits. 

BANISOLIC SOILS 

Nestow (Nt) Degraded Oystric Brunisol developed on 
coarse textured aeolian and/or alluvial 
deposits. 

Edwand (Ed) :  Qegraded Dystric Brunisol developed on 
coarse textured outwash deposits. 

Downing (Dw) Degraded Dystric Brunisol developed on 


Coarse textured outwash deposits, over- 
lying glacial till at less than 90 cm. 


GLEYSOLIC SOILS 


Snipe (Sn) : Low Humic Eluviated Gleysol developed 
on fine textured lacustrine deposits. 


Sawdy (Sw) Humic Eluviated Gleysol developed on 
fine textured lacustrine deposits. 


Wanham (wn) Low Humic Eluviated Gleyso) developed 
on medium textured alluvial lacustrine 
deposits. 

Lacroix (Lx) > Rego Humic Gleysol developed on medium 
textured alluvial lacustrine deposits. 

ORGANIC SOILS 

Kenzie Complex (Kz) > Terric Fibrisols having OF and Om 
horizons from 30 cm. to 150 cm. in 
thickness that consist of undecomposed 
and semi-decomposed sphagnum moss, 
labrador tea, and woody plant remains. 

Eaglesham Complex (Eg) =: Terric Fibrisols, Mesisols, and Humisols 


having Of, Omysand Oh horizons from 30 
ca. to 150 cm, in thickness that consist 
of the remains of coarse grasses, sedges, 
and reeds 


PEGOSOLIC SOILS 


Medley (My) :  Orthic Regosol developed on recently 
deposited coarse beach sands containing 
fine and medium gravels. 


UNDIFFERENTIATED DEPOSITS 


Beach Sand (8.S.) > Fine and medium beach sands containing 
few pebbles. 


Outwash Boulders (0.B.) > Few to many cobbles and boulders, with 
varying amounts of fine and medium beach 
sands. 


PHASE CLASSES 


Peaty (P-) : Any sol with less than 30 om. of 
undifferentiated organic surface 
deposits. 
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CHERNOZENIC SOILS 


Falun (Fn) Orthic Dark Gray Chernozem developed 
on till of Edmonton Formation origin. 
Egremont (Em) Gleyed Dark Gray Chernozem developed 
on till of Edmonton Formation origin. 


SOLONETZIC SOILS 


Monique (Mq) Gray Solod developed on fine textured 


lacustrine deposits overlying till at 
less than 90 cm. 


LUVISOLIC SOILS 
Cooking Lake (Ck) Orthic Gray Luvisol developed on till 
of Edmonton Formation origin. 

Uncas (Un) Orthic Dark Gray Luvisol developed on 
till of Edmonton Formation origin. 
Maywood (Mw) Orthic Gray Luvisol developed on fine 
textured lacustrine deposits. 

Tawayik (Tk) Orthic Dark Gray Luvisol developed on 
fine textured lacustrine deposits over- 
lying till at less than 90 cm. 


REGOSOLIC SOILS 


Lindbrook (Lk) Orthic Regosol developed on coarse 


textured outwash deposits on fine and 
medium gravel. 


Bittern Clay (BiC) Orthic Regosol developed on fine 
textured material recently exposed by 
receding lake waters. 


GLEYSOLIC SOILS 


Onoway (On) Humic Gleysol developed on till. 


Mapova (Mp) . Humic Eluviated Gleysol developed on 


till. 
Demay (Dy) Low Humic Eluviated Gleysol developed 
on till. 
Raven (Rv) 


Humic Gleysol developed on fine 
textured lacustrine deposits. 
Deville (De) Saline Orthic Gleysol developed on fine 
textured lacustrine deposits. 

Westwind (Ww) Saline Low Humic Eluviated Gleysol 
developed on fine textured lacustrine 
deposits. 

Boag (Bo) Saline Rego Gleysol developed on fine 
textured lacustrine deposits 

Wanisan (Wi) Saline Rego Gleysol developed on fine 
and medium beach sands overlying till 
or fine textured lacustrine deposits 
at less than 90 cm. 


U.G 
ORGANIC SOILS 


Mesic Humisols (M.H.) 


Undifferentiated Gleysol. 


Organic soils having Om and Oh horizons 
greater than 30 cm. thick that consist 
Of semi- and well-decomposed remains of 
coarse grasses, sedges, and reeds. 


ALTERED AREAS 
Man Made Features (X) Parking lots, filled areas, levelled 
areas, sewage disposal lagoons, etc. 
PHASE CLASSES 
Topography : I: 0 - 2% complex slopes. 
II: 2 - 5% complex slopes. 
Ill: 5 - 9% complex slopes. 
Liey 15% complex slopes. 
VY: 15 - 30% complex slopes. 
VI: >30% complex slopes. 
Stoniness Sl: Slightly stony land. 
$2: Moderately. 
S3: Very. 


S4: Exceedingly. 
S5: Excessively. 
Depth of Sand (Wi) 2 0 to 15 cm. 
3: 15 to 30 cm, 
4: 30 to 60 cm. 
5 > 60 cm. 
Peaty (P-) : Soils with between 15 and 30 cms. of 
undifferentiated organic surface de- 
posits. 


Coarse (C.) + Soils containing more coarse fragments 
than is typical for the series. 


Dy :  Sloughs. 


AAAA :  Embankments. 


